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ABSTRACT 

OVERFLOW 

A detailed study was conducted of the seventy-three combined 

sewer overflow systems within the jurisdiction of the Passaic Valley 

Se -rage Commissioners. The work included the identification and 

investigation of these systems in order to determine their location, 

physical characteristics, and extent of service area. The methodology 

of investigation included the physical examination of each overflow 

chamber to verify dimensions, elevations, pipe sizes, chamber condition, 

and other physical characteristics affecting overflow to the river. 

Overflow measurements were made at each of the active overflow 

stations to relate the overflow to rainfall, where possxble, and to 

study time-duration pollution loading to the river. 

Sampling of such overflows was undertaken to determine the 

quality of the combined overflow. Alternative plans for corrective 

action were considered and are reported, together with estimates of 

cost. It is recommended that the solution to problems of overflows 

experienced in the system be developed through the use of underground 

storage as the most feasible alternative, considering all factors. 

This report is submitted in fulfillment of the agreement 

between the Passaic Valley Sewerage Commissioners and Elson T. Killam 

Associates, Incorporated, dated August 19, 1974. The original scope of 

work was set forth in the "Overview Report Upon Infiltration/Inflow 

Study of the Passaic Valley Sewerage Commissioners' District" dated May, 

1974, under Construction Grant No. C340430-01-0. 
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PREFACE 

In accordance with the agreement between The Passaic Valley 

Sewerage Commissioners and Elson T. Killam Associates, Inc., Einviron-

mental and Hydraulic Engineers, dated August 19, 1974, and approved by 

the United States Env.u: oriental Protection Agency, a Final Report upon 

Overflow Analysis is hereby submitted, setting forth the findings, 

conclusions and recommendations, in accordance with the requirements of 

the agreement. 

The Table of Contents indicates the report topics, the initial 

sections begin introductory information such as "Purpose of Report", 

"Scope", and "Methodology". The first section of the detailed body of 

^ the report discusses the general approach followed to develop the data 

required for a project of this magnitude and complexity. The other four 

sections in the body arrange the overflows in geographical groupings, 

from the northerly terminus of the PVSC interceptor in the Paterson Area 

to the southerly portions of the PVSC District in the Newark and Kearny-

Harrison Areas. 

The final conclusions and recommendations concerning the Over

flow Study and Analysis are included ahead of the "Summary Report Upon 

Overflows into the Passaic River" to be found following the Table of 

Contents. 

Appreciation and thanks are extended to all those who assisted 

in this task and helped to bring this phase of the work to completion. 

Special thanks are extended to the laboratory staff of PVSC, who did the 

\ sampling analysis, to the field personnel, whose cooperation was invaluable, and j ' 
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particularly to Mr. S. Lubetkin, Chief Engineer, Mr. E. Moller, 

Mr. J. Lawrence, and their staff, without whose cooperation and 

assistance the work could not have been completed. 

ELSON T. KILLAM ASSOCIATES, INC 
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CONCLUSIONS AND RECOMMENDATIONS 

OVERFLOW 

This study and report upon the Passaic Valley Sewerage 

Commissioners' Interceptor and tributary collection systems, serving an 

area of approximately one hundred square miles, covers both Infiltration/ 

Inflow Analysis as well as an investigation of combined sewer overflows. 

Combined sewers are located in about twenty-four percent of the area 

served. Seventy-three overflows are located within the PVSC District, 

and these provide an outlet for about sixteen square miles of combined 

sewer area located within the District. About three square miles of 

combined sewers are located within the PVSC District but do not have 

PVSC overflows. Some of these overflows provide an outlet for sanitary 

sewer systems while the bulk serve combined systems. Sixty-five over

flows are classified active, while eight are classified as inactive. 

During the course of the study, it was found that approx

imately twenty-three additional overflows or bypasses owned by the City 

of Paterson are located within the City's collection system and discharge 

combined sewage directly into storm sewers which empty into the Passaic 

River. These are additional to the twenty-eight overflows classified 

active and located in the Paterson area which are part of the PVSC 

system. 

It was also found that at least fourteen overflows owned by 

the City of Newark are located within the City's collection system and 

discharge combined sewage into storm sewers which empty into the Passaic 

River or Newark Bay. These are additional to the fifteen PVSC overflows 

classified active which are located within the City of Newark. 

x 
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Three major overflows included in the foregoing, namely, 

Peddie, Queen, and V.'averly, are located in the South Side of the City of 

Newark which is served by combined sewers. The overflows from the South 

Side of Newark discharge into Newark Bay. 

Measurements were made at all of the active PVSC overflow 

chambers to determine the rate and volume of overflow, as well as the 

degree of pollution resulting from these overflows during storm periods. 

A comparison was made of the quality of the combined storm water over

flow with the dry weather sewage flow which was measured at both the 

sixty-five active and the eight inactive overflow stations within the 

PVSC system. 

Measurements of overflow were conducted over a period of a 

year. It was found that rainfall occurred on one hundred and four days 

during the one-year period of study. Furtheremore, overflows occurred 

from seventy to eighty times per year during the period of study. 

Overflows generally occurred within fifteen to twenty minutes after 

rainfall intensity exceeded 0.04 inches per hour. The duration of the 

overflow period generally coincided with the time of rainfall and over

flow has been found to occur for only short periods following reduction 

of rainfall intensities. The peak overflow rates were found to be 

extremely high, ranging from twenty to thirty times the dry weather flow 

in the collection system tributary to the overflow chamber. The volume 

of overflow was found to be.a function of rainfall intensity, duration 
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of the storm, and the total rainfall. It was generally found that the 

initial overflows contained a higher degree of pollution than found in 

waste characteristics of the dry weather flow. Investigation of samples 

at the start of overflow indicated that the suspended solids were generally 

high, reflecting a flushing action through the sewers. The Biochemical 

Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) in the overflow 

were often a function of the non-storm waste characteristics of the 

tributary area. However, after some initial modest reactions no general 

evidence was found in storm water characteristics which would indicate a 

major and continued decrease in pollutional strength when storm water 

overflows extended over a long time period. 

^ The suspended solids indicated a wide variation in concentration 

and appeared to have no correlation with the storm overflow rates and 

duration. The strength of BOD and COD were generally found to be some

what lower following an initial period of overflow. Investigation of 

the combined sewer system overflows reveals that approximately 7,600 

Million Callons (MG) of combined storm water and sewage were discharged 

into the Passaic River during the study period (1974-1975). This volume 

is equivalent to about eight percent of the total annual sewage flow 

treated at the plant during the same period. The result of this overflow 

and other local overflows (not owned by PVSC) located within the collection 

system is a measurable pollution load upon the receiving stream. It 

should be noted that the overflow observed, represents flow from combined 

sewers serving 16 square miles of the PVSC Area and furthermore represents 

^ the excess flow which initially is conveyed by the PVSC interceptor. 
}• • 

xii 

KILOV0259 



F . I . S O N  T .  K T I . L A M  A S S O C I A T E S .  I N C .  

The remaining storm flow from the balance of the PVSC Area (aocut 84 square 

miles) discharged in excess of 40,000 MG during the same study period, via 

storm drains, also with a measurable pollutional load on the River. 

It has been estimated that the total annual pollutional 

loading from the combined sewer overflows in the Pv'SC District aggregates . 

about 4,800 tons of BOD per year, for the study . ,iod. It should be 

noted that the study year (1975) was found to be the second highest 

rainfall year of record. Subsequently, it is presumed that a proportionate 

condition of runoff to the Passaic River prevailed during the same 

period, that is, extremely high river volumes of flow. 

The annual loading to the river from PVSC overflows occurs 

usually during storm periods and its effect on the river is complicated 

by• increased river flow ~ higher velocities^ storm water, sria overland 

discharges along the river; tidal effects; and other ^actors which require 

£ study far beyond the scope of this investigation. It was intended to 

study the effect of loadings on the River, utilizing the available 

• River model prepared under separate contract for the State of hew Jersey. 

The mathematical model could not be used because of its limitations under 

actual dynamic conditions. In other words, the formulation of a dynamic 

model by Killam Associates is well beyond the intent of the contract with 

PVSC. The data compiled during this study and reported upon certainly 

could be used and would be helpful in the formulation of a dynamic model 

It is recommended that such study by undertaken to determine the true 

effect on the River. 
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Regardless of the effect on the River, Public Law 92-500 

requires the objective of "zero" discharge by year 1985. The prac

ticality of the timing of this objective notwithstanding, four alter

native solutions have been considered, as follows: 

1. Relief interceptor to accommodate storm watoc flows. 

2. Reconstruct portions of sanitary and combined sewer 
system (separation and replacement). 

3. Separation of combined sewer systems and 
construction of PVSC relief interceptor. 

A. Alternative storage plans. 

It has been determined that the most effective method of 

eliminating overflows is to provide storage (Alternative A). This 

storage might best be provided by the construction of deep rock tunnels 

with adequate capacity to store combined overflows. It has been estimited 

that the storage required would be in excess of 700 Million Gallons 

(MG). This capacity should be adequate to accommodate the runoff from a 

four-inch rainfall over the nineteen square miles of the combined sewer 

It would then be possible to pump the stored combined flow into the 

treatment plant, which would be able to handle a flow in excess of the 

existing PVSC interceptor capacity. The cost of constructing a storage 

tunnel, and required pumping facilities, has been estimated to be approx

imately $700 million to $800 million. 

The total collection system possible infiltration was found to 

range from about 70 MGD to 100 MGD. It has been determined that approi-

imately 73 percent of this possible infiltration was located in the 

xiv 

KLLCi G261 



!•: LSON T .  K I 1 . I . A M  A S S O C I A T E S ,  T  X  ( '  

combined sewer system districts. It has, been estimated that approx

imately fifty percent of the possible infiltration can be reduced in 

both the sanitary sewer collection systems and the combined sewer 

systems in the District. Prior to undertaking a program of possible 

infiltration reduction, it would be advisable to determine whether or 

not overflows will be completely eliminated by the construction of c. - p 

storage tunnels or whether a combined sewer separation program will be 

undertaken. If a storage plan or separation program is authorized to be 

studied, it is recommended that the further investigation of possible 

infiltration under Phase II in the combined sewer system be limited to 

major and identifiable sources of possible infiltration that can readily 

be eliminated at nominal cost. 

If the storage alternative is adopted as cost effective, then 

preliminary engineering investigations should be made of the economic 

feasibility of constructing a deep rock tunnel for the storage of overflows. 

This investigation would include geological studies, borings, detailed 

estimates of cost, and alternative possibilities of subsurface storage 

to accommodate overflows which now occur. 

It is recommended that whatever alternative is adopted 

regarding overflow, consideration be given to the effect of lecal over

flows in the Paterson and Newark areas which now discharged directly or 

indirectly into the Passaic River, and which were not included within the 

scope of this report. This also includes the South Side Interceptor Sewer 

which is owned by the City of Newark, which now discharges into Newark Bay- . 
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Determination of the most effective method of eliminating this overflow 

should also he included in any alternative adopted. It would appear 

that the installation of a deep rock tunnel would be the most effective 

means of eliminating such overflow, and a tunnel which would lead toward 

the Newark Bay Pumping Station, with its pumping facilities, could be 

integrated with the tunnel plan proposed for the combined sewer overflows 

from the Paterson-Newark area. 

/ 
I 
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SUMMARY REPORT 
UPON 

OVERFLOWS INTO THE .PASSAIC RIVER 

INTRODUCTION 

One of the basic objectives of this study and report is to 
] 

determine the most effective, economical, and environmentally acceptable 

means of controlling "combined" storm water overflows, and other sanitary 

sewage overflows created by severe inflow to the PVSC interceptor sewer, 

from the internal sanitary and combined sewer collection systems of the 

municipalities served by the PVSC. 

The Water Pollution Control Act, Public Law 92-500, mandates 

that there be no overflow and no pollutional discharges by 1985. Al

though the goals set by the law are to be commended, their attainment 

within the time limits projected is doubtful from a practical view. The 

attainment of the objective of the law—-elimination of all pollutional 

discharge by 1985, for all storm conditions—is not probable. The cost 

of this work is very great, and a massive public works project would be 

required to accomplish the objectives, insofar as the substantial 

elimination of all overflows and pollutional discharges is required. 

ALTERNATIVES CONSIDERED 1 
I 

1. Relief Interceptor to Accommodate Storm Water Flows 

Several alternatives have been considered in an endeavor 
I 

to establish plans that might be economically feasible and within the 

ability of the PVSC members to finance, commensurate with the benefits 

received. 

h jO xvii 

ti ! 1 O 1 !\ L l o i 026 5 



Consideration was given to the construction of a new parallel 

interceptor or trunk line extending from the upper terminus of the 

system in Paterson, a distance of about twenty miles, downstream to the 

Treatment Plant in the City of Newark. Spur lines would also be required 

under such a plan to substantially eliminate all overflow conditions 

which prevail within the collection system. Under this plan, it would 

be necessary to size the relief interceptor to accommodate' the peak flow 

rates which now occur and which are exceptionally high in the Paterson, 

Newark, and Kearny-Harrison areas where combined sewers are in service. 

This alternative has been evaluated and is clearly not 

economically feasible and should not be considered. A pipeline of this 

size and magnitude would have to accommodate peak flow rates from the 

Paterson area of about 5,000 to 7,000 MGD, and from the City of Newark 

and Kearny area, would have to be large enough to accommodate peak flov 

rates from 5,500 to 8,000 MGD, and 1,700 to 2,000 MGD, respectively. He 

cost of such an interceptor would be prohibitive, estimated to be about 

$1.0 to $1.5 billion. The diameter of the pipe would be exceptionally 

large, and the construction of such a line would involve deep tunneling 

in order to avoid disruption of existing utilities, traffic, and commerce -

In addition to the construction problems and tremendous cost 

of conveying these peak overflow rates to the plant for treatment, it 

would be necessary to provide expanded treatment facilities to treat tie 

storm water, which would increase the estimated cost by $0.5 - $1.0 

billion—which would not be considered economical. 

xviii 
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The present treatment plant design calls for expansion and 

enlargement to handle an average daily flow of 300 MGD. Hydraulically, 

the plant will be able to accommodate at least twice this rate during 

peak flow conditions. 

It is obvious from the foregoing that the expansion of the 

treatment plant to handle peak flow rates, which might be as high as 

12,000 to 17,000 MGD—for relatively short periods—is not reasonable. 

For this reason, the installation of a new interceptor sewer to accommodate 

all overflows, whether from combined sewers in the Paterson, Newark and 

Kearny-Harrison areas, or inflows from the separate sanitary sewer 

systems, cannot be justified. 

xix 
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2. Reconstruct Portions of Sanitary and Combined Sewer 
System (Separation and Replacement) 

Another alternative considered, involves the reconstruction 

and replacement of very old sewer systems in the- PVSC service area with 

new pipelines, especially designed to provide watertight joints and 

appurtenance- Furthermore, new house connections are proposed in con

junction with the elimination of underdrains or illegal connections. 

Consideration was also given to separating existing combined sanitary 

sewers which are conducive to ground water infiltration and leakage. The 

objective of this plan would be to utilize existing combined sewers as 

storm sewer systems and provide new watertight separate sanitary sewers^ 

which would minimize the entry of ground water infiltration or inflow 

during periods of rainfall. Under this plan, a major portion of the 

older sanitary.sewer systems would be reconstructed where inflow and 

infiltration are found to be excessive. The objective of the foregoing 

would be to reduce the storm flow rates in an attempt to avoid the 

necessity of paralleling or reconstructing the PVSC interceptor. 

It has been estimated that there are approximately 8 million 

feet of both combined and separate sanitary sewers in the 100-square 

mile area served by the PVSC system. It has further been estimated that 

there are about 2.1 million feet of combined sewers in approximately 1! 

square miles of the District (exclusive of the South Side of the City of 

Newark), and the balance of the District is provided with separate 

sanitary sewer systems (5.5 million feet). 

xx 
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The estimated cost of reconstruction and repair of portions of 

the sanitary and combined sewer systems is about $1.2 billion. The 

construction of a completely new sanitary sewer system would be more 

expensive—about $1.8 billion—but this would essentially eliminate all 

infiltration and inflow. A combination of repair and replacement, as 

well as combined sewer separation, would significantly reduce both the 

dry weather flow rates ,and the peak flow rates (inflow) presently experienced. 

Under present-day conditions, the average daily dry weather 

weekday flow at the plant ranges from about 250 MGD to 280 MGD (dry to 

wet weather months). Total system peak flow rates under storm conditions 

have been estimated to range from 2,000 to 15,000 MGD (storm water 

overflow conditions per occurrence). By new sewer construction and 

separation of the combined sewer system, it has been estimated that the 

dry weather flow could be reduced by about 50 MGD. The peak flow rates 

in the system would also be reduced. 

Notwithstanding the reduction of extraneous flows—during dry 

weather and peak storm conditions—by the expenditure of about $1.8 

billion for new sewer systems, it is estimated that overflows would 

still occur because of the inadequacy of the existing PVSC interceptor 

to accommodate anticipated peak flow rates.' 

It would therefore be necessary, under this alternative, to 

parallel a large portion, if not all, of the PVSC Interceptor where 

capacity is inadequate. Therefore, this alternative is not considered 

feasible and we would not recommend any further detailed investigation 

of this concept. 
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A further consideration with respect to separation of combined 

sewers, other than expense, involves pollutional discharge during storms 

from separate storm sewers. Although separation diverts sanitary waste 

from the overflow, and essentially removes large portions of infiltration/ 

inflow from the system, separate storm sewer discharges from urban 

runoff produce pollutional loads which are discharged to the River. 

These loads are variable and are in an order of magnitude which is 

dependent upon precipitation, road debris, chemicals, and other surface 

contaminants of a particular area. These contaminants are ultimately 

washed into and flushed through the storm sewer system, and discharged 

to the River. 
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3. Separation of Combined Sewer Systems and Construction of 
PVSC Relief Interceptor 

Under this alternative plan, consideration has been given to a 

complete separation of combined sewers by the construction of a new, 

separate sanitary sewer system in approximately 19 square miles of the 

District now served by combined sewers. T! 'alternative has the ad

vantage of reducing the cost associated with a new sewer system for the 

entire District, and would eliminate "combined" storm water overflows 

which now occur with each measurable rainfall. 

By eliminating the combined sewers in the Paterson, Newark, 

.and Kearny-Harrison areas (12,200 acres), it has been estimated that the 

average daily dry weather weekday flows, which now range from 250 MOD to 

280 MGD, seasonally, could be reduced to about 230 MGD. 

It would still be necessary, however, to provide a parallel 

relief PVSC trunk sewer to prevent overflows into the river, since the 

estimated total peak system flow, which would include remaining inflow 

from the existing separate sanitary sewer collection systems, as well as 

the flow from the new sanitary sewer systems in the combined sewer 

districts, would be in excess of the carrying capacity of the existing 

PVSC interceptor. 

Preliminary estimates of the cost of combined sewer separation 

by constructing separate sanitary sewer systems in the various areas of 

the District were determined to be as follows: 
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Paterson (5,100 Acres) $185 million 

City of Newark (5,400 Acres) 215 million 

Harrison-Kearny Area (1,700 Acres) 80 million 

TOTAL $480 million 

The area and cost shown for the '"if; of 'Newark does not include 

the South Side area of the City (3,240 acres). 

From the foregoing, it is evident that the cost of separation 

of the combined sewer systems is high. This is attributed in part to 

the fact that there will be: disruption to traffic; interference with 

existing utilities; premium costs for difficult working conditions in 

congested streets; extensive sheeting requirements; extensive pavement 

and curbing replacement; necessity to break existing connections to old 

sewers, maintain flows, rehabilitate old lines and provide complete 

separation in all combined sewer lines; and the necessity of reconstructing 

house connections in order to completely eliminate infiltration and to 

assure complete reduction of system inflow. It is believed that the 

foregoing preliminary cost estimates are conservative. However, the 

cost estimates may require modification following a full investigation 

of the effect of existing underground utilities and actual subsurface 

conditions, which can only be determined following extensive field 

surveys required prior to design. Construction cost contingencies in 

this type of reconstruction project must be higher than normally provided, 

because of indeterminate and uncharted subsurface conditions and interferences 
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which must be anticipated in highly developed areas. 

Under this alternative, it would still be necessary to provide 

a PVSC relief interceptor to accommodate the peak flow rates to prevent 

overflows into the Passaic River during storms. The estimated cost of 

constructing approximately twenty-two miles of relief interceptor sewer 

and pumping facilities would be in excess of $350 mil^ou. 

Thus, the total cost of constructing a new PVSC relief inter

ceptor, and providing separate sanitary sewers in areas that are now 

provided with combined sewers, has been estimated to be about $850 

million. 
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4. Alternative Storage. PIans 

Under this alternative, several methods have been investigated 

for handling storm water flows involving storage. The various methods 

which have been considered are set forth below: 

(a) Provide local storage and treatment of storm 
water flows upstream. 

(b) Provide storage and transport with treatment 
at existing Newark Bay Treatment Plant downstream. 

(c) Separate the combined sewers and provide storage 
and transport with treatment at Newark Bay 
Treatment Plant. 

(a) Provide Local Storage and Treatment of Storm Water Flows Upstream 

Under this alternative, all storm water overflows which cannot 

now be accommodated by the existing PVSC interceptor sewer would be 

stored, and a local treatment facility for such stored storm water would 

be provided. A treatment facility would be located in the Paterson 

area, while similar treatment facilities would be located in Newark, 

as well as in the Kearny-Harrison area. 

Storage facilities (tunnels) would be built underground. The 

treatment facilities would be activated during each storm to provide for 

the degree of treatment necessary to meet the requirements for discharge 

into the Passaic River--if permitted. Under most of these conditions, 

such discharge would be at times when the river flow is high, and the 

degree of treatment would be established to conform with the stream 

water quality conditions which prevail when non-point sources of 

pollution may predominate. 
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This plan is obviously not in conformance with the Federal 

Government mandate of no pollutional discharge into the receiving; stream. 

The storage provided under this alternative would be adequate to accommodate 

the runoff from a total rainfall of four inches over the 19 square miles 

of the combined sewer area. A total aggregate storage of about 700 

Million Gallons (MG) would be provided. 

The pumping station and treatment facilities would be nomin

ally designed with the view of dewatering the storage tunnels in a 

period of about one week following a four-inch rainfall occurrence. The 

cost of this alternative has been estimated to be from $750 to $800 

million. This cost includes the capitalization of the operating costs. 

(b) Provide Storage and Transport with Treatment at Existing 
Newark Bay Treatment Plant Downstream 

This alternative would eliminate discharge of a treated effluent 

into the Passaic River upstream in Paterson and downstream in the Newark 

and Kearny-Harrison areas. All of the storm water overflows would be 

conveyed in a deep, long tunnel to the Newark Bay Pumping Station. 

Following a rainstorm,, the stored combined sewage would be pumped at 

relatively low flow rates (about 100 MGD or less) into the existing PVSC 

treatment plant. The tunnel would have a storage capacity of about 700 

MG, or equal to the estimated runoff from a four-inch rainfall over a 19 

square mile combined sewer area. 
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The cost of this alternative has been estimated to be about 

$800 to $850 million. This is slightly higher (6-7 percent) in cost 

than the plan with local treatment and disposal in the Passaic River. 

However, this alternative does not require as much operation and maintenance. 

(c) Separate the Combined Sewers and Provide Storage and Transport 
with Treatment at Newark Bay Treatment Plant 

Under this alternative, all combined sewers in the Paterson, 

Newark, and Kearny-Harrison areas (12,200 acres) would be eliminated by 

constructing new separate sanitary sewers in these areas. 

Underground storage tunnels would be constructed to store 

sewage overflows resulting from inflows into the existing sanitary systems 

(which would occur for short periods during heavy rainfalls because of 

the inadequate capacity of the PVSC interceptor). The stored overflows 

would be pumped at a relatively low rate into the FV5C interceptor in 

Paterson. This would occur after the rainfall. At the downstream end of 

the system, the stored water would be pumped directly into the Newark 

Bay Treatment Plant. The aggregate storage capacity required under this 

alternative is only about 90 MG. 

The estimated cost of this plan—which appears to be the most 

economical means of eliminating all combined sewage overflow from the 

Passaic River—is $650 to $700 million. Of the foregoing amount, $480 

million would be required for constructing separate sanitary sewers in 

about 12,200 acres of the District where combined sewers are in service 

(but not including 3,240 acres of combined sewers in the South Side of 

the City of Newark). The cost of storage tunnels and pumping facilities 

has been estimated to be from $170 million to $220 million. 

xxviii 

K I I p'. f) ! "7 £ n L L b  i  J  j .  t  o  



K l  S O N  1 K I 1 . I . A M  A K S H M A T I ' . S .  I N T  

Under this plan--and without reduction of infiltration in the 

rest of the system which has separate sanitary sewers,— the average daily 

flow during the -weekday (wet weather) periods might appro:-: [mate 240 MCD, 

with peak flow rates substantially reduced. 

It is furthermore estimated that a period of from seven to 

ten years might be required to implement this massive project. This 

elimination of combined sewage overflows and reduction of other extraneoxis 

flows, as indicated above, cannot be realistically completed before 

1985, even if all the funds are made available. 

This alternative does not include a cost allowance reflective 

of the loss to businesses and commerce, in the center of Paterson and 

Newark, as well as in Kearny and Harrison, from the disruption to travel 

and inconveniences, and outright reduction in trade and commerce in the 

affected areas, nor does the alternative include the cost to homeowners 

and businesses for required sanitary plumbing separation within buildings 

and structures. Many buildings have roof leaders, cellar drains, and 

internal and external storm drains which would require separation, and 

this cost would be borne by the individual building owners. The above 

alternative costs would not be encountered if the tunnel plan-—without 

combined sewer separation—were adopted. 

These considerations, combined with environmental factors, 

must be weighed in selecting the most advantageous plan for elimination 

of storm water overflows. 

A summary of the estimated costs of the various alternatives 

discussed is included in the following table: 
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SUMMARY OF ESTIMATED COSTS 

Alternative Plans 
upon 

Elimination of Storrr. '.later 
Overflows into the Passaic River 

ESTIMATED 
COST 

1. Relief Interceptor to Accommodate 
Storm Water Flows: $1.5 - $2.5 billion 

2. Reconstruct Portions of Sanitary 
and Combined Sewer System 
(Separation and Replacement): $1.2 - $1.8 oillion 

3. Separation of Combined Sewer 
Systems and Construction of 
PVSC Relief Interceptor: $850 million 

A. Alternative Storage Plans: 

(a) Provide Local Storage 
and Treatment of Storm 
Water Flows Upstream: $750 - $800 million 

(b) Provide Storage and Transport 
with Treatment at Existing 
Newark Bay Treatment Plant 
Downstream: $800 - $850 million 

(c) Separate the Combined 
Sewers and Provide Storage 
and Transport with Treatment 
at Newark Bay Treatment Plant: $650 - $700 million. 

XXX 

K L L C  i Q 2 7 8  



D E T A I L E D -  R E P O R T  



F .  L S O N  T .  K I L L A M  A S S O C I A T E S .  I X C  

PURPOSE OF REPORT 

The Water Pollution Control Act Public, Law 92-500, mandates 

that there be no overflow and no pollutional discharges into rivers 

and streams by 1985. Accordingly, the basic objective of this 

report is to determine the most effective, economical, and environmen

tally acceptable means of eliminating the combined storm water over

flows which occur along the Passaic Valley Sewerage Commissioners' 

main and branch interceptors, as well as the severe inflow from the 

sanitary sewer collection systems of the municipalities served 

by PVSC. 

1  
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SCOPE 

A detailed study was conducted of the seventy-three (73) 

combined sewer overflow systems within the jurisdiction of the 

Passaic Valley Sewerage Commissioners. The work included the iden

tification and su of these combined sewerage systems in order 

to determine their location, physical characteristics, and extent 

of service areas. The methodology of investigation included the 

physical examination of each overflow/regulator complex to determine 

its location, and verify demensions, elevations, pipe size and lengths, 

general condition, as well as other data deemed relevant. 

Dry weather and wet weather flow measurements were also con

ducted (as part of the Infiltration/Inflow work). Overflow measure

ments were made at each of the overflow stations to relate the 

overflow to rainfall, where possible, and to develop time-duration 

pollutional loading curves to establish both peak overflow rates 

and total quantity of overflow, insofar as was possible. 

Sampling of such overflows was undertaken to determine the 

quality of the bypassed storm water flow and its effect on the 

Passaic River. Such samples were analyzed at the laboratories of 

the Passaic Valley Sewerage Commissioners. The results of these 

analyses are included in the appendices to the individual over

flow reports for each major geographical area. 

Dry weather (non-rainfall) samples of the tributary sewage 

flow from the local interceptors at each overflow chamber were also 

2  
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obtained to serve as a baseline of values. These baseline samples 

were also analyzed at the PVSC Laboratories for the same sewage 

parameters as for the storm overflow sampling. These results are 

also presented in the appendices of the individual overflow reports 

These baseline analyses facilitate a broad comparison of the sewage 

quality during periods of non-rainfall with that of the overflow to 

the Passaic River during periods of rainfall. 
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DEFINITIONS 

BYPASS (noun) - An arrangement of pipe, conduit-, gates, pumps, 
valves, etc., whereby the flow may be passed around a hydraulic 
structure or treatment facility. 

(verb) - The act of 'causing flow to pass around a 
hydraulic structure or treatment facility. 

COMBINED- SEWER - A sewer which carries sanitary sewage with any 
component domestic, commercial, and industrial wastes at all times 
and which, during wet weather periods, serves as the collector and 
transporter of storm water from streets or other points of origin, 
thus serving a "combined" purpose. 

DIVERSION CHAMBER - An enclosure within or adjacent to the regulator, 
which acts to conduct flow from an influent sewage line to the 
regulator chamber under dry weather conditions. During wet weather 
(bypass conditions) , the flow is directed to the tide gate chamber. 

DRY WEATHER FLOW - The combination of sanitary sewage and industrial 
and commercial wastes normally found in the sanitary sewers during 
the dry weather season of the year, and sometimes referred to as 
baseline flow. 

FORCE MAIN - A pressure pipe joining the pump outlet at a waste
water pumping station with a point of gravity flow. 

INTERCEPTOR SEWER - A sewer that, receives dry weather flow from a 
number of transverse sewers or outlets, and frequently, additional 
predetermined quantities of storm water admixed with sanitary flows, 
and conducts such wastewaters to a point for treatment or for 
disposal. 

~ milligrams per liter, or the concentration of pollutional 
characteristics in sewage. 

MOD - Million Gallons per Day — a common term for rate of waste
water flow. 

MG - Millions of Gallons — a common term for volume of wastewater. 

t 
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OUTFALL SEWER - The outlet, structure, or sewer through which sewage 
is finally,discharged. 

OVERFLOWS - The overflowing of trunk or interceptor sewers resulting 
from the combination of extraneous flows and normal flows which exceed 
the diversion capacity of the stop logs, stop planks, dam, or weir. 

ACTIVE - An overflow which operates automatically or by 
manual operation to relieve an overflow condition. 

INACTIVE - An overflow that, generally, has been taken out of 
service, either by closure of a gate or valve, or by an installed plug. 

REGULATOR - A semi-automatic or automatic regulator device with 
movable parts that are sensitive to hydraulic conditions at their 
points of installation and are capable of adjusting themselves to 
variations in such conditions. 

REGULATOR CHAMBER - An enclosure containing the regulating mechanism. 

SAND CATCHER - A chamber located ahead of the regulator connection to 
the PVSC interceptor which acts as a grit collector. Sand, grit, and 
other suspended matter are intercepted and retained in this chamber, 
which is cleaned out periodically, 

STOP LOG OR STOP PLANK - A dam or weir, usually constructed of brick, 
wood planks, or concrete, which is located at the entrance to the 
overflow outfall line, and which diverts normal sanitary (non-rainfall) 
flow to the interceptor through the regulator. 

TIDE GATE CHAMBER - An enclosure adjacent to the regulator which acts 
to conduct the sewage flow (usually bypass) through a tide gate to the 
outfall. A rising tide seats the tide gates, thereby preventing tidal 
waters from entering the sewerage system. 

TRUNK - A large sewer which receives wastewater from tributary branch 
sewers serving generally one drainage area. 
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METHODOLOGY 

1. A tabulation has been made of the average daily flows 
measured at the Passaic Valley Treatment Plant for the 
entire year of 1974-75, including estimates of overflow 
due to valve closings, and special pumping practice. 
In addition, the rainfall data has been plotted to deter
mine true dry and wet weather flow conditions, verifying 
the previously enumerated data regarding dry weather 
flow conditions. 

2. The wet weather flow conditions have been evaluated, 
determining and tabulating areas tributary to combined 
sewer overflows into the Passaic River. The catchment 
areas investigated under various rainfall intensity and 
storm recurrence frequencies indicate the amount of wet 
weather or storm flow conveyed by these combined systems, 
as part of the total flow conveyed. These amounts have 
also been tabulated. 

3. Estimates have been made of the discharge volume to the 
river, via the overflows under the various storm intensi
ties,and these have been tabulated, as well as tabulat
ing the anticipated peak flow rates. 

4. The overflows have been analyzed based on observed condi
tions and in terms of major discharges to the Passaic 
River. These have been grouped in the major areas of 
Paterson, Newark, and all others (being of lesser 
importance). Additionally, the Second River Overflow 
(being entirely sanitary) has been studied as a separate 
entity, but related to PVSC trunk capacities available. 

5. The overflows have been studied and analyzed On the basis 
of available capacities in the PVSC trunk and combined 
flows have been equated along the trunk on an inflow/out
flow basis in an attempt to determine weaknesses of the 
system. 
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6. Analyses of water quality measured during the over
flow under various rainfall conditions have been 
tabulated and analyzed with respect to Passaic River 
water quality under the same conditions. 

7. The overflow condition has been analyzed with respect 
to flow conditions during seasonal wet weather (high 
water table) periods in order to evaluate the 
implication of successful future cost-effective re
habilitation programs, insofar as frequency and 
magnitude of overflows are concerned. 

8. Recommendations and costs have been developed as to 
proposed action regarding overflows based on: 
a) increased capacity of sewers 
b) storage 
c) treatment 
d) separation. 
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/' I 

ARRANGEMENT OF REPORT 

The detailed report upon overflows is divided into five parts. 

The first part consists of introductory remarks and contains the back

ground information relevant to the inception of this study, followed by 

a general discussion of the procedures followed during the overflow 

chamber field surveys and inspections, the rationale behind the operation 

of the selected flow measuring and sampling equipment, and a brief 

description of how a typical overflow operates. 

The other four parts are arranged according to the geograph

ical location of the seventy-three overflows along the PVSC Interceptor 

from its northern terminus in the Paterson area to its southern termin-
t 
^ us in the Newark area, as follows: 

Paterson Area Overflows 
Clifton-Passaic-Rutherford Area Overflows 
Newark Area Overflows 
Kearny-Harrison-East Newark Area Overflows 

These area reports generally include the following features: 

some introductory comments on the size and extent of the collection 

areas, and the seasonal dry weather flows associated with each area; 

estimates of the amount of overflow based on rainfalls of varying 

amounts and duration; and observations on the capacity of the PVSC Inter

ceptor in its various reaches, in relation to overflow estimates. In 

addition, findings are presented concerning rainfall intensities 

producing overflows, and the peak overflow rates and volume of overflow 

( 
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discharge associated with the overflows in each of these four geograph

ical areas. Appropriate summary tables and plates depicting the over

flow locations are also included. 

Information is also presented on City-owned overflows, which 

are above and beyond the PVSC overflows along the main interceptor and 

its branches, and the importance of including a study of the effect of 

these overflows upon the Passaic River, in addition to the PVSC Over

flows, in future investigations. 

Some conclusions concerning the significance of overflow and 

preliminary estimates of cost of separation of combined sewers in each 

of these geographical areas are also included. A brief description and 

analysis of the individual overflows in each of these four geographical 
/ 

areas are also included, following the introductory and general inform

ation outlined above. 

Following these reports are separate sections discussing 

estimates of total system overflows, as well as estimates of total 

pollutional load contributions. 

The Appendix contains seventy-three individual overflow 

extract reports, bound together by geographical area. Each extract 

contains observations which are unique to the particular location, a 

series of plates and tables depicting representative flow metering 

(where applicable), and sampling results obtained during the course of 

recorded observations at each chamber. 

These reports are presented in varying format, as follows: 

I 
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The Ivy Street, Kearny, overflow report was developed in full narrative 

style. The other reports were presented in "Data Extract" format, where

by the arrangement of the data follows the development in the comprehen

sive Ivy Street report, but in short—hand" or "question and answer" 

format, to facilitate data presentation. Where warranted, extensive 

plates were prepared depicting water quality and pollutional loading 

observations in the latter half of the overflow data extract reports. 

The Appendix also contains an overflow chamber cross—reference 

list of the bench-marks used for establishing elevations at each 

respective overflow chamber, and a Summary of Overflow Valve Closing Actions 

Overall conclusions and recommendations are contained in the 

"Nummary Report upon Overflows into the Passaic River." 

10 
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OVERFLOW STUDY AREA REPORTS . 

This section includes the summary of Overflow findings for 

four Study Areas composed of portions of eleven municipalities. For 

purnoses of reporting, the results are presented for each of the 73 

overflow chambers grouped into four geographical regions within the 

Passaic Valley Sewerage Commissioners Service Area. Because of the 

extent of the individual overflow studies the findings are presented 

herein with the detailed overflow data extract reports included as 

separately bound volumes. 

11 
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INTRODUCTION 

Work began with the inspection of the PVSC system, with coopera

tion and assistance of line crews of the Passaic Valley Sewerage Commis

sioners. Information (record of plans, etc.) relating to the overflows 

were made available by the Passaic Valley Sewerage Commissioners. Other 

pertinent data were requested and made available by the PVSC and member 

municipalities, such as siphon details (under the Passaic River), plans, 

profiles, and details of various sections of the PVSC trunk line, as 

well as flow records. 

After review and analysis of the available records, location 

surveys were undertaken at each of the regulator chambers. The survey 

verified information such as sewer sizes, manhole rim elevations, and 

sewer invert elevations, outfall discharge locations (at the river), 

flow direction, lengths of lines, and other pertinent information. The 

condition of the outfall at each overflow was also noted (see overflow 

reports) and recorded. 

Additionally, tide gates, if any, were inspected from the point 

of view of condition and workability, as well as observation of possible 

tidal water inflow into the chambers during high tide conditions. These 

observations were made during high tide conditions, where applicable. 

Data was gathered to provide information for the verification of existing 

conditions and to provide the background to evaluate the effect-of 

various alternatives (conclusions and recommendations). 

12 
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Recording rain gauges were installed at the Passaic Valley-

Sewerage Commissioners' maintenance yard in Paterson, and addition

ally at the '.'ailingtcn Pumping Station, and other locations in the 

service area. Storm observations made during the studv period were 

used to determine rainfall intensity and duration. Visual observations 

were recorded as to the total general effect of the various storms, as 

an overview of conditions during various rainfall intensities and their 

apparent effect on the entire system. 

A recording tide gauge was installed at the Savbrook Place 

overflow in Newark. The instrument was installed to obtain an accurate 

record of tidal variations in the study area. This information was 

subsequently used to determine tidal effect on the overflow outfall 

and tide gates. 

A typical overflow schematic diagram for the type of overflow 

employed in the PVSC system is shown on Plate 1. A small pipe diverts a 

part of the flow into a regulator chamber, activating a float which 

closes or throttles a gate or opening to the PVSC trunk. Some regulators 

have a manual flap valve which may be closed, diverting all flow to 

the river. 

L'nder normal conditions, during high storm flows, the float 

actuates the regulator, diverting all or part of the combined flow 

through an outfall line to the river, provided that the regulator is 

functioning. L'nder normal dry weather conditions, the sanitary flow 

enters the PVSC trunk after diversion through the regulator. 

13 
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A plan and profile drawing of each Active overflow chamber 

is included in the individual report for each overflow station, showing 

gradient conditions upstream and downstream of the chambers. The profile 

indicates ground elevations, manhole rim elevations, pipe inverts, out

fall elevations, as well as pipe material, sizes, shapes, lengths, and 

slopes of all lines. The overflow drawing for the Inactive overflows 

usually consists of Plan view•information only, since flow metering was 

not required at these locations. Storm sampling was performed at the 

Inactive overflow locations as required. Under normal conditions, all 

flow from the local interceptor totally enters the PVSC interceptor at 

the Inactive locations. No overflow is diverted to Passaic River at 

these locations, except during emergencies. 

A master Overflow Inspection Summary is presented in Table 1, 

summarizing pertinent recorded observations concerning the condition of 

the regulator, the stop planks, the tide gates, the outfall lines, etc. 

Flow measuring and sampling equipment was utilized during the 

study, consisting of a liquid level recorder, as well as an automatic . 

composite sampler. The meters were installed at all active overflow 

locations. An active overflow is defined as one which operates automat

ically or by manual operation to relieve an overflow condition. An 

inactive overflow is one that, generally, has been taken out of service, 

either by closure of a gate, or by an installed plug. 

15 

V ! ! n ' i > Q A r\ L L u i J £-



. .dLE 1 

OVERFLOW INSPECTION SUMMARY 
L'ESC.N PI .: • N 
.'lAMdr -y 

I. ."A" AT.. 

KKARNY-HAKH I SnN ARIA ; 
008/E-001 Cfiur/il Ava. , K. Newark 

.cwfliami I t on) Si., OlO/H-nul i I arris..-.. 
0 I I / II —U02 t_. I o ve I and Ave. , ILji c i son 
01 7 /t.t—00 3 Harrison Ave . , Harr i sun 
0] 1/H-UO-t Dev St., Harrison 
OI4/H-003 M j ddl ese.x St.,Harr ison 
013/11-001) Bergen St., Harrison 
016/11-007 Worthington Ave.,Harr. 
U19/K-00S Bergen Ave.,Kearnv 
020/K-004 Nairn Ave., Kearny 
021/K-005 Marshall St., Kearny 
022/K-006 Johnston Ave..Kearnv 
Q23/K-007 Ivy St., Kearny 
024/K-008 Bergen Ave., Kearny 
025/K-009 Tappan St., Kearny 
026/K-010 Dukes St., Kearnv 

028/N-00I 
029/N-002 
030/N-003 
031/N-00A 

NKWARK AREA: 
Verona Ave., Newark 
Delavan Ave., Newark 
Herbert HI., Newark 
fhlrd Ave. , Newark 

*NO I'l.AP VAI.VI I'RI.'SI-N I j ; 

SAND CATCHER 
Juj uj | w | 
• I* <s .< S o 1 > tr > - ui ; uj in ' _j a. a a. to . j < o <* = ! -

-NONE-
>jonk 
<10NE 
J0NE 

A A 
—NONE— ** 
--NONE— 

TiDE GATE # | TIDE GATE.# 2 

Single C.'h.itnher 

-N(NE-
-Nt NE-

ouTFALi 

S. I.. - Step hog 
I A;. • Tid. , 

OMAR'S': 

Surcharge observed i:> -,.3' .tL. .r 
Surcharge observe.! 2. 5' nb-.'.u 
Surcliarge ubstrv.;.' ;i .'4 - • g 
Surcharge observed 0 1.5' above 
T.C. 02 covered wlien buildiui Surcharge observed 0 2.5' abc e 
Surcharge observed 0 ].(>•' abc.a 
Tide Cate // 2 is broken off £ -i 
Gate Chamber: Surcliarge O 2."* 
Outfall partially plugged 

Surcharge observed 0 4.7' abov -
Surcharge observed ij 3,0* above : 

Surcharge observed fci 3.7' ab-«\e 
Surcharge observed 0 5.8' above 
Actual location where line ic 
Creek not established; Surcharge* 
Single regulator for both locate Outfalls join to one common p 
into Frank's Creek (surcharge 

Sl..p K. 

slop i., 

Slop log 
-> bli i I I ; .lop 
ntop Jug o«;k in Tiii, 
above stop leg 

.lop | .g 

it Op lug 
U.p I..J. 
top log 
^ into I' r ii if, * JO . o ' a" oye S . I, 

before Ji.iptyin 
5.?' above S.l.i 

k , Stop logs located in l>i vers i.<:• surcharge observed 0 ).2' above 
Stop logs (brick w.i I I) locale. Diversion Chamber 

i< mihi • r i, 
stop lug 

M.H. - Manhole 



TAL^E 1 

OVERFLOW INSPECTION SUMMARY 

I) 32/N-
OJ3/N-
033/N-
U 34 / N-
UJO/N-
U36/N-
U37/N-
038/N-
U39/N-
CJ4Q/N-
041/N* 
074/U-

OU 
006 
006 

007 

008 

009 

010 
011 
012 

013 

014 

001 

D E S C R I P T I O N  

OF 
• iiAMHt R 
L  C  A  T  I  N  

Fourth A V L' . , Now.irk 
Clay St., Newark 
: Passaic Si., Newark 
Orange Sl., Newark 
Bridge St., Newark ' 
Rector St., Newark 
Saybrook PI.,Newark 
City Dock, Newark 
Jackson St.,Newark 
Polk St., Newark 
Freeman St., Newark 
Union Outlet, Newark 

KEARNY-NOjlTH ARLINGTON BRANCH: 

017/K-002 Washington Ave.,Kearny 
P18/K-001 Stewart Ave., Kearny 
O/L/R-001 Woodward Ave., Ruth. 

0.72/K-002 Plerrepont Ave.»Ruth 

.Q73/R-OQ3 Rutherford Ave.,Ruth. 

003 Yantacaw St.,Clifton 

QQ4 Yantacaw P.S.,Clifton North Arlington Over flu jjQfc Chamber, N.Arlingt 

; x 

. x 

i»' 

REGULATOR 

fpANUAL— 

—M^NUAlj—-• 

-M̂ lNUA1|' 

-NONE** 

JJONE;' 

SAND CATCHER 

> _i > j t D J d  il < i 4 Z 5 <T ! •> ~ Ui I </» <l a. a. en < O I <1 r J Z I J * u. — i e. 

aa 
-NONJ-

x .-BROKEN QFF-
A A  

x |JONE-

MANjJAL 
NONEj—GAJTE— 

NONE- —NOKE-
A A  

NONEf 1—N0{4E-
1  A A  

, r-NOUE-
-IjJONE-f-
-IHONET-

-IfJONEj [NONE r-NONE— 
-jJONE-r-

i 

NONE .—NONE-
NONE Ntj-. L-NOJsEr 

I 

TiOE GATE 0  I 

x [iung; opei 

;—N01 ! 
—N01 1 

-r— 

r . N( NE-r r— 

TIDE GATE #  2 

tep 

N( iNE > 

-N^NE-^ j-

-NfrNE -

Surcharge observed d b. lJ 1 ubuv 
There are a iota! of b Tidu c., 
Surcharge observed @ 6..3' abov Sand Catcher half full of upox-Surcharge observed W 2 . ,'j' abovi. 

No Sand Catcher at this lorati Surcharge observed <J 2,4' aboyc 
Surcharge observed Q 2.5* above 
Surcharge observed Q 4.0' above 
Surcharge observed Q 3.2' abovi: 

Outfall partially plugged 

Stop logs (brick dam) located i: 
Diversion Chamber. 
Manual slide gate controls oyer 

Manual slide gate controls over 

Outfall covered with debris 

** NO FLAP VALVE PRESENT fN CHAMBER S.L. = Scop Log M.II. = Manhol! e 



TABLE 1 

OVERFLOW INSPECTION SUMMARY 

CAKFiia. i. -WAl.LINCTON-PASSAlC tlKAN 
327/L-OOl 

369/0-001 

370/Q-002 

309/0-001 

305 

DESCRIPTION 
OF 

chamber 
I 0 C »'« T i C U 

Lodi Force Main,  Wall  

Passaic Tail Race, Pass, 

Dundee Island, Passaic 
Garden Stale 
Paper Company, Garfield 

WAllington P.S.,Passaic 

PATERSON AREA: 

364/P-023 Second Ave., Paterson 

165/P-Q24 Third Ave., Paterson 

366/P-025 Tenth Ave., Paterson 

367/P-026 Twentieth Ave., Paterson 

3f»5/P-027 Market St., Paterson 

342/P-OQ1 Curtis. PI., Paterson 
393/P-002 Mulberry St., Paterson 

)44/P-003 W.Broadway, Paterson 

145/P-.O0A Bank St., Paterson 

39&/P.7P05 Bridge St., Paterson 

K7/P-QQ6 Montgomery St.,Paterson 

i48/E-QQ7 Straight St. .Paterson 

)99/P.-008 Franklin St. .Paterson 

350/P-009 Keen St.,Pa e rson 

351/P-010 Harreu St.,Paterson 

2^Z/P-011 Sixth Ave..Paterson 

** NO FLAP VALVE PRESENT IN CHAMBER 

X ; 

2-5 

—j-NON 

—flONP 

--(NONE 

—plONE 
; i 

—^0NE|-

• x 

. . x 

. x . i 

SAND CATCHER 

il3 < 
. _ a. a. . <1 a • <t o • ~ j 2 

4 2 a m 
(L IO..J x 

NONif NcjNE-.—j—-— 

N0N4 NqNE— r 

•NONlj -t—NCfNK—|— 

N0NI| J—NqNE--r-
NONif -j«—NONE-— 

—N0NB— 

TI0E GATE #  |  TIDE GATE # 2 

"t ~~r 

—t--

•7-— NONE -

NONE 

T 
non£ 
NQN£— 

NONjE 

NON^ 
non£— 

remarks 

.-ulf-.ll IB..I 
.1* iii is 

•> top Log 
X ..J 

- M.mln 

24" Cate Valve on overflow I in. 

Manual slide gate controls over: 
8 In. outfall line p 1 tiggcd-nt l u.. 
never located-m.ist: be covered w. 

Manually operated bypass overfl: 

Manual slide gace controls over:' 

The outlet of T.G. Chamber B 2  is ..moiled hy 
a 2nd set of stop planks which IT; set .11 .1 
higher elevation than those in T . ,t. |K.,-
Surcharge has been observed at > •- - '. 
from M.H. Rims. 

Stop logs located In Diversion Chi- ir 

Surcharge observed at M.H. Rim elevation 

Surcharge observed at M.H. Rim elevation 
Outfall covered with debris. 
Surcharge observed 0 M.H. Rim elevation 

Surcharge observed 02.0'below Rim .h.alion 

Surcharge observed 0 M.H. Rim elevation 

Surcharge observed 03.2'above stio log 
Outfall so low tliat it is covered with rivcr 
silt. Surcharge observed 03.0' aaovo stop log 

Surcharge observed 07' above stop leg 

Surcharge observed 05' above stoo Jog 
Outfall partially blocked with river maLerial 
Surcharge observed 05' above stoo og 



I —  
r— 
CJ 

OVERFLOW INSPECTION SUMMARY 

NPDES N9 
DESCRIPTION 

O F  

CHAMBER 
LOCATION 

053>'P-0l2 East Pi f tli St . ,PaU.-i son 

054/P-013 East Eleventh St.,Pni. 

055/P-01A East Twelfth St.,Pat. 

056/P-015 S.U.M. Park, Faterson 

057/P-016 North West St.,Pat. 

058/P-017 Arch St.,Paterson 

059/P-018 Jefferson St.,Paterson 

060/P-019 Stout St.,Patersun 

061/P-020 N.Straight St.,Pat 

062/P-021 Bergan St.,Paterson 

063/P-022 Short St.,Paterson 

00? Hudson St.,Paterson 

- j'NONE 

• NONE 

NONE i l 
— -NONEJ 

— ;NONE;— 

— (NONtj 

— NONE 

SANO CATCHER 

a a. | 
§g 

Ui a. a. < o -» z a. v) 55 

x ! x 

JONE( 

'j ONE; 
WNE 

x NONE-

NO Ei.AP VALVE I'kKSENI JN tliAMBLk 

TIDE GATE # I 

I 1 

-e-—e-NO! 
"1 r-NOt 

-BOT(l T1PE 01 

TIDE GATE #Z 

E 
X ' 

j 
TES BROKjEN-

RE M AH KS 

Stop logs local oil In Tide Gate Cli.. 

Outfall was opened up on cave-in 

Surcharge observed y 2.5' beluu kin elevation 

Surcharge observed at Rim elevatU; 
Sand Catcher outlet to T.G. Chambers plugged " 
with masonry plug. Outfall covert; with debris 
Sand Catcher outlet to T.G. Chambers plugged 
with masonry plug. Outfall covert: with debris 
Sand Catcher outlet to T.G. Chambe:s plugged 
with masonry plug. T.G. 1&2 have .ten remuved 

Surcharge observed yd.6' above SL log 

Surcharge observed y Rim elevali.. 

S.I.. Stop I.og M.ll. = Manhole 
I . e .  -  T i d e  C u t e  

KJ 
VD 
CO 
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Sampling equipment consisted of an automatic type, battery-

operated unit, equipped with a vacuum pump to obtain discrete 500-

milliliter samples over a pre-set time cycle (one composite sample every 

fifteen minutes)', up to 24 composite samples per cycle. Samplers were 

installed at all overflow locations, Active and Inactive. The results 

of sampling may be found in the Appendix to each individual overflow 

report. 

Liquid level recorders were installed in the Active overflow 

chambers, with the level-sensing probe for each device positioned at 

the elevation of the crest of the stop logs (or diversion dams). Where 

stop logs or planks were removed, the meter probe was set at the level 

of the invert of the opening to the outfall (above normal flow levels). 

When the level of flow in the overflow chamber rises above the 

level of the stop logs, overflow to the river occurs. Meter readings 

were obtained whenever the flow reached the stop logs. When the out

fall was surcharged, flows were approximated using alternative hydraulic 

analysis (i.e., orifice flow, etc.). 

Additionally, special surcharge devices, called "surcharge 

sticks" were installed in the overflow chambers, in order to define 

peak overflow conditions. These devices, protected wooden shafts, coated 

with a special paint, are enclosed in a length of plastic pipe, open at 

the bottom to admit the flow. These were installed vertically in the 

manhole or overflow chamber to determine high water marks during actual 

surcharge, or high water conditions. The high water condition left 
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visible marks on the painted stick surface inside the protective pipe 

section, recording a peak flow level during the surcharge conditions. 

Sampling of water quality was achieved either automatically 

in each chamber, or manually where necessary, with a remote sampler start 

probe set at the crest elevation of the overflow stop planks or dam. 

Discrete storm samples were obtained automatically, when the flow level 

exceeded the stop plank/dam elevation, at 15-minute sampling intervals, 

throughout the course of rainfall occurrence producing an overflow. The 

samples were analyzed at the laboratories of the Passaic Valley Sewerage 

Commissioners for Total Suspended Solids (TSS), Chemical Oxygen Demand 

(COD), and Biochemical Oxygen Demand (BOD), as well as for other parameters 

Results of the analysis are included in the Appendix to each report. The 

results of a typical analysis for a rainfall occurrence of representative 

significance are also included in the Appendix of each overflow report. 

In numerous instances, simultaneous metering and sampling were 

obtained at one or more times during the course of the study, at particular 

overflows. Graphical presentations in each overflow report depict such 

simultaneous results. In other instances, it was not possible to obtain 

a simultaneous correlation of metering and sampling information in every 

instance. This situation is predicated on the following: vagaries of the 

weather, time constraints of this study, and the situation where valid 

sampling results may have been obtained, but no corresponding simultaneous 

metering results were obtained due to various causes. These causes in 

turn may have been due to the interference of tidal intrusions in the 

21 
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.  I  verflow chamber, creating a standing surcharge condition at the metering 

location which is not truly indicative of a "freeboard" overflow condition, 

the absence of sufficient overflow level to produce a meter reading. 
i 

possible meter malfunctions, etc. In other cases, valid metering results 
i 

were obtained, but no corresponding Simultaneous sampling results were 

obtained, again due to sampler malfunctions, etc. 

Where it was not possible to obtain simultaneous metering and 

sampling, a composite package of data was assembled as a graphical 

presentation in the respective overflow reports. This composite package 

of data was developed by utilizing metering information from a particular 

rainfall occurrence, coupled with sampling results from an overflow due 

to a comparable rainfall. The comparability of the rainfall was based 

on such factors as total amount of rainfall, duration, overall intensity, 

etc. 

Metering charts which registered as blank during rainfall 

conditions were obtained in some instances and bore out the absence of an 

overflow occurrence. This absence of an overflow condition was also 

verified.by actual visual field observation, at times, throughout the 
i 
i 

study period. For these locations, no flow metering results could be 

obtained; hence, no data is presented on pollutional loading rates or 

to tal pollutional loads discharged to 

combined flow were obtained during ra 

the Passaic River. Samples of 

infall conditions (although no 

overflow occurred). The sample analyses are presented graphically in 

the applicable overflow reports as a background conditipn. 

22 
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Included in the Extract Report appendices is a plot of overflow 

rates versus time (levels over the stop plank). The average overflow 

rate (Million Gallons per Day, MGD) and total volume of overflow (Millions 

of Gallons, MG) are also shown for each overflow. The corresponding 

hourly rainfall intensity is also shown, plotted against time. The 

graphical data for a particular overflow also includes a calibration 

curve, relating height of flow over stop logs or dam to overflow rates 

at each location, as well as a plot of the Passaic River tidal levels 

(at the outfall) during the time of the rainfall, referenced to the 

stop log elevations. 

In some cases, overflow conditions are modified due to tidal 

levels causing a closure of the tide gates, preventing active free over

flow conditions, and causing chamber surcharging. In other cases, 

particularly in the Paterson area, meter readings (which were activated 

due to surcharge of the PVSC trunk or branch interceptor) were discounted, 

because a "free" overflow condition did not exist. 

Where repeated surcharge conditions were encountered and 

samplers were inundated, it was necessary during those rainfall conditions 

to place samplers on ground level at certain locations to manually 

activate the sampling cycle. 

The graphic presentation of pollutional loading (where applicable) 

contained in each overflow report represents values derived from either 

simultaneous metering and sampling results, or favorable composite 

metering and sampling, resulting from two rainfalls of similar characteristics. 

23 
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Samples so obtained have been compared to those collected over 

one 24-hour period, for the tributary sewage flow from the local 

interceptor at each chamber (Active and Inactive) during non-rainfall 

conditions, to serve as a baseline of sample values. These samples were 

analyzed at the rvSC Laboratories for the required parameters. The results 

have been presented In tabular form for each overflow (see Appendices), 

This baseline analysis defines the water quality during periods of non-

rainfall. 

A detailed report upon overflow for each of the major geo

graphical areas along the PVSC interceptor system follows. 

2 4  
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PATERSON AREA OVERPLOWS 

Extent of Area and Peak Overflow Rates 

Twenty-eight active overflows were studied and observed in the 

City of Paterson area. No inactive overflows were observed in this 

reach of the Passaic River, which extends a distance of approximately 

six miles. The twenty-eight active overflows serve a total tributary 

area of 5,100 acres, all of which are served by combined sanitary and 

storm sewer systems. The majority of these overflows is activated at 

such times that the combined sewer systems, tributary to these chambers, 

are under storm flow conditions when rainfall occurs. All of the opera

ble overflows are activated automatically in the Paterson area. 

The aggregate capacity of the combined sewer systems is about 

2,520 MGD, which is approximately 0.5 cubic feet per second (cfs) per 

acre of drainage area. This is somewhat below the conventional design 

for small drainage areas, which normally ranges from about 1.0 cfs to 

1.5 cfs per acre. Under periods of heavy rainfall-in the City of Pater

son, the existing combined sewer system cannot accommodate the storm 

water inflow, with the result that surcharge of piping and flooding of 

streets occur when catch basins and combined sewer sizes are inadequate. 

The measured average daily dry weather flow in the combined 

sewer system of the Paterson area, which includes sanitary sewage from 

separate systems that are connected with the City of Paterson sewer 

system, or which discharge directly into the PVSC interceptor sewer, is 

about 51 Million Gallons per Day (MGD) during dry weather months. This 

compares with a theoretically determined dry weather flow of 35 MGD. 

.  / 1  : n fi 0 ̂ t\ L L u i i) 0 u D 
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During wet weather months, when the ground water table is 

high, the average daily dry weather flow (when no rainfall occurs) was 

found to be about 64 MGD. Ground water infiltration is approximately 

29 MGD in the City of Paterson system during a period of approximately 

seven to eight months of each year, and 16 MGD during dry weather months. 

This infiltration is attributed to the caaracteristics of the combined 

sewer system, which was constructed many decades ago, presumably, so as 

to permit ground water entry into the pipelines. Therefore, the removal 

of infiltration in a combined sewer system may be found to be both 

difficult and costly, as well as ineffective. 

The total estimated length of combined sewers in the Paterson 

area is approximately 155 miles, or about 820,000 linear feet. It has 

been estimated that the cost of construction to provide a separate sani

tary sewer system for the City of Paterson would be approximately $185 

million. Under such a separation plan, it has been assumed that the 

existing combined sewer pipelines would be severed from the sanitary 

sewer lines and that the old combined sewers would be utilized as a 

separate storm sewer system. In order to effect a meaningful reduction 

in the infiltration through complete system separation, it would also be 

necessary to install new house connections, extending at least from the 

street to the property line, if not all the way to and into the building 

structures, to assure that old-type building drainage systems with 

built-in ground water infiltration will have been eliminated from the 

collection system. 

The twenty-eight overflow chambers are served by drainage 
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areas ranging in size from as small as two to four acres to as large as 

1,487 acres. The aggregate capacity of the combined storm sewer pipe

lines, which serve these tributary areas, has been estimated to be about 

. 2,500 MGD. This is equivalent to about 50 times the average daily dry 

weather flow of about 50 MGD. The estimated aggregate capacity of the 

overflow pipes from the chambers to the river has bean estimated to be 

about 1,800 MGD. This is equivalent to about 36 times the average daily 

dry weather flow (essentially sanitary and industrial wastes) in the 

system. In other words, under conditions of a heavy rainfall or severe 

storm, where the storm water runoff would inundate and surcharge the 

entire collection system, a flow of 2,500 MGD, or more, could conceivably 

enter the twenty-eight overflow chambers, with the probability of a dis

charge into the river of at least 1,800 MGD, but conceivably more under 

surcharge conditions and, of course, this could approach the 2,500 MGD 

capacity of the incoming lines to these overflow chambers. The overflow 

into the Passaic River is reflective of the combined sewer flow which 

cannot be carried by the PVSC interceptor sewer. 

It will be noted that the interceptor sewer in the City of 

Paterson at the upper terminus of the collection system has a capacity 

of only 21 MGD and, at the point of discharge from the City of Paterson, 

the capacity of this interceptor sewer is only about 82 MGD. It is 

obvious from the above that the PVSC interceptor sewer cannot accommodate 

the maximum storm flow rates which occur under severe rainfall conditions 

in the combined sewer system of Paterson. 
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Table 2, which is entitled "Tabulation of Passaic Valley 

Sewerage Commissioners' Overflows in the City of Paterson Area," sets 

forth a tabulation of each overflow, the tributary area to the overflow, 

the measured dry weather flow under seasonal conditions, the estimated 

capacity of the storm sewers tributary to these areas, the estimated 

overflow capacity from these chambers to the river and, finally, the 

observed or recorded peak flow rates and volume of discharge into the 

Passaic River. 

Overflow Estimates Based on Rainfall 

A study has been made of the theoretical volume and peak flow 

rate of discharge from the overflows in the Paterson collection system 

based upon rainfalls of various intensities and durations. 

A total rainfall of approximately one inch results in a total 

volume of water accumulation of approximately 138 MG of storm water over 

the 5,100 acres. With the drainage area known, and giving due considera

tion to controlling factors such as rainfall concentration, runoff, number 

and location of catch basins, storm sewer efficiency, impervious areas, 

and other relevant factors, the storm water runoff or entry into the 

collection system can be estimated. 

It has been estimated that only twenty of the twenty-eight 

overflow stations will respond to a rainfall of one inch occurring in n 

24-hour period, or at an intensity of 0.04 inches per hour. 

Of the portion of rainfall which is intercepted by the com

bined sewer system (50 to 60 percent), it has been estimated that about 

52 to 66 MG will be discharged from the overflow chambers and the balanct 
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H i  s r h a r K i '  t r i b u t a r y  
O v e r f l o w  P e r m i t  A r e a  
L o m t i o n  . N u i i ' l i i ' . r  0 \ r r t ^ s  ) _  

uirtis Place ' P'-MOl 9f.5 
S.U.M. Park 03h/P-015 46 
Mulberrv Street 04 l/P-002 4 
West Broadwav 044/P-003 4 
Bank Street • d^5/p-o04 4 
Bridge Street 04b/P-005 hi 
Northwest Street 057'P-01.6 (283) 
Arch Street US8/P-017 ( 32) 
.lefferson Street 059/P-018 ( 38) 
Stout Street i')bO/P-i>|9 ( IS) 
North Straight St. Obl/P-020 ( 82) 
Hudson Street 007 450^*) 
Montgomery Street 047/P-006 607 
Straight Street 048/P-007 121 
Franklin Street Q49/P-008 2 
Keen Street 050/P-009 11 
Short Street 063/P-022 32 
tiergan Street U62/P-021 11 
Warren Street 051/P-010 81 
Sixth Avenue 052/P-011 SO 
East 5th St. & 5th Ave. 05J/P-012 10 
East lltli St. G54/P-013 104 
East 12th St. : 41 h Ac , 0SS/P-014 19 
Second Ave. 064/P-023 45 
Third Avenue 065/P-024 73 
10th Ave. fi. 33rd St. 066/P-02S 699 
20th Avenue 067/P-026 96 
Market Street 068/P-027 1,487 
Other Areas (tributary 
to interceptor) s 

TOTAI 5,100 

_ , _ v. IM|1 

^ ' liidinh Oi i't HQ) J a® l'rusiH-ri I'ark 
O')., , 

H u d s o n  S t r e e t  i n c l u d e s  N o r t h w e s t  S t r e e t ,  A r e  

^  ^ O u t f a l l  p l u g g e d  w i t l i  d i - b r i s  a n d  b u r i e d  

TABLE J 

I A1U I .ATI I IN OF IVSi: OVERFLOW'S IN t 1 ; V ill- PATEKSON AREA 

list i ma ted Max i merit 
Esti mated Maximum Peak 
Max imum Overflow Recorded M a x i m  

ol Area 0KY WKAlHLK FLOW S t o rni Oapau itv OverJ low • »wr i i 
w i t li t'omh i ned Drv Weather Vet '.'eather Oapar i t v to River to River Ubserv 

Sewers Monl_hs_ Months (MOD) JMOD) (MOD) (MCIO .. (>'.• •1 

mo 7.85 w . t "i .'83 .0 t 75.0 1 7 - .0' I . \ 
100 0.12 0.28 18.6 18.6 19. 5 
100 *L-g. • 22.5 13.0 d.7 0. " 
i 00 (1.07 0. 1 1 5.1 4.0 7.8 0. • 
100 Neg. Neg . 6.5 8. 7 
100 0.17 0. .13 185.3 57. 1 39.5 0.J 
100 (2.00) (3.00) 303.6 574.0 90.0 5. 5 
100 (0.15) (0.j 7) 6.7 6. 7 15.0 0.6 
100 (0.18) (0.20) 10.0 4) 
100 (0.08) (O.08) 10.5 (4) 
100 (0. 39 (0.43),. 35.0 2b.0 
100 3> 16. 7 16.7 18.5 3. 3 
100 2.83 3.84 220.0 220.0 44.1 5. 4 
100 0.84 ! . HO 16.5 66. 5 5 7.0 1 . i 
100 Neg. Neg. 4.2 7.6 
100 ('. 1 3 .1.69 7.6 10.3 18.8 0. i> 
too 0.51(" ' 0.86 49. 3 35.8 9. 1 o. 7 
100 0.07 0.18 4.2 15.5 ' 6.4 1 . y 
100 . 40 i . 88 60.0 9.7 1 J - 1 1 . 2 
90 0. Me 0.11 11.2 18.5 18.8 
100 0.13 0. 13 5.9 6.5 11.5 0.4 
100 0.89 0.89 42.7 41.9 46.0 5.0 
100 0.27 0. 28 5 7.0 57.0 12.5 0.2 
100 0. 54 0. 5 3 20.4 29. 7 13.1 0. J 
100 0.7 5 0. 60 29. 7 V

 C
 
o
 

20.8 0. 7 
100 5. 34 6. 70 389.0 113.0 91.5 6.6 
100 0. 1 1 0 .l-i 155.0 11.4 16. 5 0. 3 
100 13.60 16.20 540.0 223.3 . 93.0 14.8 

39 . 4 A 2518.2 1826.5 693. 3 

t r e e t ,  . l e f f e r s e n  S t r e e t ,  S t o u t  S t r e e t  a n d  N o r t h  S t r a i g h t  S t r e e t '  
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would be conveyed downstream for treatment and disposal. 

With a more intense rainfall, namely, a rainfall of about one 

inch in twelve hours, it has been estimated that approximately 60 to 75 

MG will be discharged into the Passaic River, while the balance will be 

delivered through the interceptor sewer lines downstream for treatment 

and disposal. 

Assuming that a 1-inch rainfall occurs in approximately six 

hours, which is a storm of higher intensity, namely, 0.17 inches per 

hour, it has been estimated that approximately twenty overflows will 

still be activated out of the total of twenty-eight. Under this storm 

condition, the overflow into the Passaic River would range from about 

65 to 80 MG, and the balance of the estimated storm flow would be inter

cepted by the combined sewer system for treatment and disposal. 

With an intense rainfall of one inch per hour, it has been 

estimated that most of the overflows will discharge in the Paterson 

area. The estimated overflow into the Passaic River under this type of 

storm flow condition will range from about 68 to 83 MG, with the balance 

conveyed downstream for treatment and disposal. 

When a rainfall of two inches occurs and deposits 276 MG of 

water over the 5,100 acres (as contrasted to one inch as set forth 

above, under various time-duration conditions), and when the total storm 

water estimated to be handled by the collection system is from 138 to 

166 MG, the following estimates have been made of overflow into the 

Passaic River: 
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Time Duration 
o£ 2-Inch S to rm 

Estimated 
Overflow 

24 hours 120 MC to 150 MG 

12 hours 130 MG to 157 MG 

6 hours 134 MG to 162 MG 

1 hour 137 MG to 165 MG 

Irerflow Measurements 

During the period of study and observation of each of the 

twenty-eight overflow chambers, approximately forty to fifty rainfalls, 

rr more, were observed. Depth-recording gauges were installed in 

twenty-five of the chambers (the outfall line for three of the chambers 

is bricked up) and measurements of overflow were made at each of these 

chambers for several of the rainfall occurrences throughout the period of 

study. By installing temporary continuous-depth measuring equipment 

in these overflow chambers, it has been possible to determine, generally, 

the extent and duration of overflows as related to rainfall. Likewise^ 

by installing sampling equipment, it has been possible to obtain samples 

and to conduct tests of the overflow to determine the extent of pollution 

discharged into the receiving stream when these overflows occur. 

The results of these studies and measurements indicate that 

maximum overflow to the river from the twenty-eight chambers during 

this period of study was approximately 700 MGD. These overflow rates 

were found to be of short-term duration and do not reflect the volume of 

discharge into the river. 

The volume of discharge from the twenty-eight overflows was de

c-mined to be about 54 million gallons (MG) during the period of study 

end observation. 
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t c would appear from the results of this study that overflow 

occurs a: approximately twenty overflows when the rainfall intensity 

approaches or exceeds 0.08 inches per hour. No overflow was observed or 

measured at seven overflow chambers, and it appears, that these chambers 

can be eliminated without any detrimental effect upon the operation of 

the collection system, or in increasing the overflow discharge to the 

river. 

In general, it was found in the Paterson area that, within a 

short period after the beginning of a rainfall of modest intensity, 

overflow occurred at most of the overflow chambers. This overflow 

would continue during the entire period of rainfall and would terminate 

shortly after or at about the same time as the rainfall would stop. 

Thus, the overflows are "rainfall-sensitive," and it can generallv he 

stated that the overflows were of short-term duration, and were related 

directly to the time of duration and intensity of the rainfall. 

The exception to the foregoing was the Market Street overflow 

which was initially found to be operative on occasions during peak daily 

dry weather flow conditions. This was attributed to the limited carry

ing capacity of the interceptor sewer in the Paterson area, but the 

overflow has been eliminated by raising the overflow weirs in this 

c h.'inbe r . 

I n t e r c e p t o r  Capacity 

The location of the interceptor sewer and the location of the 

twenty-eight overflow chambers along the Passaic River in the Paterson 

.iron ar>.- shown on Plate 2. 

The interceptor sewer which is located in Paterson not only 
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serves as an outlet for the City of Paterson, but also provides an 

outlet for Haledon, which has an average daily flow of about 1.0 MGD; 

for Prospect Park, which has an average daily flow of 0.3 MGD; for 

Hawthorne, which has an average daily flow of about 2.5 MGD; for Fair-

lawn Industries, which has an average daily flow of 0.26 MGD; for Glen 

Rock, which has an average daily flow of 1.0 MGD; for Fair Lawn, which 

has an average daily flow of about 2.1 MGD; and for Elmwood Park, which 

discharges an average daily flow of 2.3 MGD. In addition, Marcal Paper 

Company discharges approximately 3 to 4 MGD, and other industries con

tribute approximately 0.5 to 1 MGD, or a total flow from outside of the 

City limits of approximately 13.6 MGD, 

It will be noted from Plate 2 that the interceptor sewer at 

the point of beginning in the upper reaches of the Passaic River in 

Paterson has a capacity of approximately 20.8 MGD, increasing to 35.9 

MGD immediately downstream of the Lawrence Street connection, and thence 

this capacity increases to 39.9 MGD, to 46.4 MGD, and then increases to 

about 49.8 MGD at about the midpoint of the interceptor in the City at 

10th Avenue and 33rd Street. Immediately downstream of 10th Avenue, 

the capacity is 57.0 MGD and it increases to 59.4 MGD south to Overlook 

Avenue. South of 20th Avenue, the capacity increases to 81.6 MGD. The 

point of metering at the Venturi is located near the City boundary line. 

The Venturi meter capacity is reported to be 76.0 MGD. When the Venturi 

capacity of 76.0 MGD is reached, surcharge occurs in the upstream portioas 

of the interceptor sewer through the City of Paterson. 
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City of Paterson Overflows 

The aggregate overflow to the Passaic River in the Paterson 

area under maximum storm flow conditions observed was somewhat less than 

anticipated. This can be attributed, in part, to the rainfall occurrences 

during the study period and the fact that about twenty-three other over

flows are located within the City of Paterson system. These overflows 

discharge into the Passaic River, and the facilities are not a part of 

the PVSC system. Based upon the studies and observations, it is possible 

to make projections of what the total system overflow might be, under 

more severe rainfall conditions than those which were observed during 

the period of study. 

The most important discovery made during this study period was 

that several major overflows located within the City of Paterson system 

are presently operative and discharge voluminous quantities of water 

directly into the Passaic River during periods of rainfall, and these 

facilities operate entirely independently of the Passaic Valley Sewerage 

Commissioners' system. 

The most important and most critical City of Paterson overflow 

is located at the intersection of Nineteenth Avenue and Vreeland Avenue. 

From this point, a 90-inch diameter storm sewer, which extends from this 

intersection to the Passaic River, conveys the overflow from storms 

directly to the river. It has been estimated that this outlet pipe can 

carry a combined storm water flow of approximately 120 to 150 MGD. Ob

servations made at this chamber indicate that this overflow is automati

cally activated at each and every rainfall, with intensities possibly 
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as low as 0.04 inches per hour. These overflows generally prevail 

during the entire rainfall period. It is suggested that a study be 

made of this overflow, in conjunction with the twenty-eight PVSC over

flows, to establish not only quantity and quality but, more importantly, 

to determine how this overflow will be handled in connection with the 

improvements to be provided in :•!•.& PVSC interceptor sewer system. 

In addition to the foregoing major City of Paterson overflow 

facilities, it was found that nine other overflow chambers are located 

generally within the center of the City of Paterson and discharge into 

the storm sewer constructed primarily to serve as an outlet for these 

nine overflow chambers. The pipeline serving these nine chambers is 

102 inches in diameter and extends from the nine chambers, which are 

located at Trenton Avenue at the intersections of Maryland Avenue, 

Florida Avenue, Illinois Avenue, Michigan Avenue, Twenty-Second Avenue, 

Twenty-Third Avenue, and Twenty-First Avenue, as well as at Maryland 

Avenue and Vernon Avenue. The estimated capacity of the outfall pipeline 

is 150 to 200 MGD. While detailed observations were not made at each 

of the nine overflow chambers during storm flow conditions, observations 

and reports from the field indicate that essentially all of these 

chambers overflow under modest rainfall conditions, namely, those with 

an intensity of about 0.05 inches per hour. 

In addition to the foregoing, it has" been indicated during the 

field interviews that the City of Paterson may have as many as thirteen 

or more additional overflows or interconnections within the City system 

which are frequently discharged through overflows during storm flows. 
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it is suggested that further investigations be conducted within 

the City of Paterson collection system to establish, insofar as possible, 

the locations of these interconnections, and to ascertain the effect of 

such overflow upon the Passaic River. This study should also provide 

for the means of correction which should be coordinated with the proposed 

PVSC improvements. 

It is our opinion that the PVSC overflows which were observed 

and measured during storm flows at the twenty-eight overflow chambers 

represent possibly an amount equal to the total overflow occurring in 

the City of Paterson area from independent overflow chambers and pipelines 

hereinbefore constructed by the City of Paterson. In other words, in 

lieu of an overflow discharge during a storm of about 54 MG as observed, 

it is possible that the total system overflow may be twice this amount,. 

It is suggested that studies be undertaken, as necessary, to verify the 

existence of all City-owned and operated Overflows which must be con

sidered in any plan of improvement undertaken for the elimination of 

pollution in the Passaic River. 

Individual Overflow Chambers 

A brief description and analysis of each of the existing over

flows in the Paterson area are set forth on the following pages. 
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CURTIS PLACE OVERFLOW CHAMBER 

This chamber serves a tributary area of approximately 965 

acres, for which the collection system is combined sewers. The average 

daily flow tributary to this chamber was found to range seasonally from 

7.85 MGD to 9.35 MGD. However, it must be stressed that this includes 

the dry weather flow from Haledon which was metered and found to range 

from approximately 1.0 MGD to 1.3 MGD. Thus, the net dry weather flow 

from the City of Paterson Combined Sewer District ranges from 6.8 MGD 

to 8.0 MGD, indicative of high infiltration in the area. The connection 

from Haledon passes through the City of Paterson combined sewer collection 

system before it reaches the overflow chamber. 

Under storm flow conditions, when the combined sewer system is 

handling the storm water inflow, overflow occurs into a mill tail race 

near the overflow chamber which discharges into the Passaic River. 

Measurements and observations were made at this chamber beginning on 

December 7, 1974 and extending through June 13, 1975. During this 

period of time, 37 periods of rainfall occurred and overflows were 

observed or metered on 25 occasions. 

It was observed that while overflows were frequent, the volume 

of discharge into the river was not very great. Measurements range from 

a low of only 0.1 million gallons to a high of 1.3 million gallons. Peak 

rates of flow were found to be about 20 MGD and occurred for short 

periods of time during the maximum intensity of rainfall. In addition, 

the City of Paterson has constructed storm sewers in portions of the 
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( 
\ 

Curtis Place collection area. These storm sewers were constructed, to 

alleviate flooding in the Hillcrest Section of the City and to serve as 

relief to the combined sewers discharging directly into the Passaic 

River. There are eight overflow connections to the storm sewers in the 

Curtis Place sewer district. These overflows are lo: ,'d on Ci-sby 

Avenue, Richmond Avenue, Linwood Avenue, and West Side Park. 

Based on the foregoing results, it is estimated that an 

overflow will occur at the Curtis Place overflow chamber 50 to 60 times 

per year, based on rainfalls occurring 70 to 90 times per year. 

The dry weather flow at the Curtis Place Chamber was sampled 

and the results indicated primarily domestic sewage combined with some 

^ industrial waste. The BOD was found to range from 120 mg/l to 495 mg/l. 

The TSS was found to range from about 60 mg/l to about 300 mg/l. 

The quality of the overflow was determined as a result of many 

samplings at this station. The BOD was found to range from about 127 

mg/l to about 277 mg/l. The total suspended solids were found in some 

occasions to be very low but, in general, were in excess of 100 mg/l and 

as high as 317 mg/l. The Curtis Place overflow chamber is not a major 

contributor to the pollution of the Passaic River, despite the relativily 

large drainage area served with combined sewers. 
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S.U.M. PARK OVERFLOW CHAMBER 

This overflow chamber serves a tributary area of approximately 

46 acres. The system consists of combined sewers. The average daily 

flow in this system was found to range seasonally from 0.12 MGD to 0.28 

MGD. 

Metering facilities were installed in this chamber and measure

ments of rainfall and overflows were made and observed during a period 

extending from May 30 to October 19, 1975. It will be noted that 13 

rainfalls occurring during this period were observed and it has been 

estimated that overflows occurred on 5 occasions. Overflows occurred 

generally when the intensity exceeded 0.10 inches per hour. 

i It was found that the volume of overflow discharged into the 

river was very limited and ranged from about 0.1 to 0.5 million gallons. 

Peak rates of overflow were found to be as high as 50 MGD. 

This low overflow volume is attributed to the fact that a very 

small tributary area is served by this combined sewer system, the pipe 

size of which is only 36 inches in diameter. The S.U.M. Park overflow 

chamber is the uppermost facility located on a branch interceptor sewer 

and is the most upstream overflow discharging into the Passaic River. 

Based on the foregoing, it is estimated that this overflow 

chamber will be activated 25 to 35 times per year based on rainfalls 

occurring 70 to 90 times per year. 
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Samples at the overflow were taken under dry weather con

ditions and the results indicated typical domestic sewage. The TSS 

concentration averaged 250 mg/1 and the BOD concentration averaged 

106 mg/1. 

A comparison of the dry weather sampling with the overflow 

sampling indicated the effect of storm water in diluting the concen

tration of the wastes under overflow conditions. The sampling results 

indicated the TSS range to be from 82 mg/1 to 213 mg/1 and the BOD range 

to be 15 mg/1 to 95 mg/1. The peak concentrations are indicative of the 

flushing action present in combined sewer collection systems. 

( , 
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MULBERRY STREET OVERFLOW CHAMBER 

This chamber serves a tributary area of only 4 acres, con

sisting of one city block with combined sewers. There is only one 

building connection to this line and this chamber could readily be 

eliminated. 

Metering and sampling facilities were installed in the Mulberry 

Street chamber from June 29, 1975 to August 14, 1975. The seven overflows 

that were recorded during this period were not true overflows but were 

caused by the interceptor backing up. 

Samples of the storm flows into the Mulberry Street chamber 

were taken and the results indicated minimal amounts of pollution. The 

suspended solids were found to be about 107 mg/1 and the BOD concen

tration ranged from 11 mg/1 to 27 mg/1. 
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WEST BROADWAY OVERFLOW CHAMBER 

The West Broadway overflow chamber serves a combined sewer 

area of only 4 acres. Again, this limited area serves only a few 

dwellings. The average daily flow ranges seasonally from about 0.07 to 

0.11 MGD. The infiltration was found to be exceptionally high in this 

collection district, since a dry weather flow of 0.02 MGD would be 

representative of the theoretical flow. 

Observations and measurements were made in this chamber for 

the period of May 13, 1975 to August 17, 1975. 

Based on the size of the collection area, no overflow is 

expected at this chamber. During the aforementioned study period, 

overflow was recorded nine times. It is believed that this overflow was 

due to the lack of capacity in the IfVSC interceptor sewer causing an 

overflow through the overflow chamber from the interceptor itself. 

This chamber, like the Mulberry Street Chamber, can be eliminated 

due to the small collection area it serves. 

Samples of the storm flows into the West Broadway chamber were 

taken, and the results indicated an average concentration of suspended 

solids of 219 mg/1, and a minimal concentration of BOD ranging from a 

low of 24 mg/1 to a high of 42 mg/1. 
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BANK STREET OVERFLOW CHAMBER 

The Bank Street overflow chamber serves a combined sewer area 

of only 4 acres and relatively few connections. No overflows were 

measured or observed at this chamber during the period of observation 

and study, extending from June 2,9, 1975 to August 7, 1975. 

Samples taken of the storm flow into the Bank Street chamber 

were found to be extremely diluted, being mainly storm water. The 

average concentration of TSS was found to be about 50 mg/1 and the BOD 

to be about 9 mg/1. 

Like the Mulberry Street and West Broadway chambers, the Bank 

Street overflow chamber is not expected to overflow under any rainfall 

condition and can be readily eliminated. 
/ 
\ 
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BRIDGE STREET OVERFLOW CHAMBER 

The Bridge Street overflow chamber serves a tributary area of 

approximately 63 acres. The sewers in this district are combined and 

the average daily dry weather flow was found to be 0.17 MGD. 

Metering and sampling apparati were.installed in this chamber 

from June 5, 1975 to August 7, 1975. During this period, only one over

flow condition was recorded with a peak overflow rate of 2.1 MGD for a 

total overflow volume of 0.2 MG. 

Sampling results of the sewage flow under dry weather con

ditions, when compared to the characteristics of domestic sewage, re

vealed a somewhat above average TSS concentration of 392 mg/1 and a 

below average BOD concentration of 92 mg/1. ( 
Sampling during rainfall conditions indicated the TSS con

centration to range from about 25 mg/l to about 90 mg/1. The BOD con

centration ranged from 77 mg/1 to 92 mg/1. 

During the observation period, changes in the collection 

system by urban renewal have resulted in a diminution, if not complete 

elimination, of overflow at this chamber. Like Mulberry Street, the 

Bridge Street overflow chamber can be eliminated in the future. 
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NORTHWEST STREET OVERFLOW CHAMBER 

The Northwest Street overflow chamber serves a tributary area 

of approximately 283 acres. This drainage area is provided with com

bined sewers, and the average daily dry weather flow was found to be 2.0 

MGD. 

Metering and sampling facilities were installed in this chamber 

and were in service from January 18, 1975, through August 7, 1975. 

During this period of time, 41 rainfall occurences were observed and 35 

overflows occurred, indicative of 85 percent probability of overflow as 

a result of rainfall. Overflows were found to occur whenever the average 

rainfall intensities were in excess of about 0.06 to 0.07 inches per 

hour. 

At this station, the volume of overflow was found to be nominal, 

ranging from about 0.2 MG to about 5.5 MG. Peak flow rates were found 

to be very high, ranging from about 75 to 90 MGD when high rates of 

rainfall intensity occurred. 

It has been estimated that 70 to 90 rainfall occurrences are 

likely in the average year, which will result in 60 to 70 overflows at 

the Northwest Street overflow chamber. 

During the study period, sampling of the dry weather flow 

indicated the presence of industrial wastes, as well as domestic sewage. 

The BOD ranged from 174 mg/1 to about 1,300 mg/1. The TSS concentration 

averaged about 180 mg/1. 

The overflow waste characteristics indicated that the average 

BOD ranged from about 36 mg/1 to about 202 mg/1. The suspended solids, 

however, were found to vary greatly, namely, from 39 mg/1 to 687 mg/1, 

which appears to be a flushing action resulting from high intensity 

rainfall and high overflow rates. 
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ARCH STREET OVERFLOW CHAMBER 

The Arch Street overflow chamber serves a tributary area of 

only 32 acres. This area is served entirely by combined sewers. The 

average daily dry weather flow in the system was estimated to be about 

0.15 MGD. 

Metering and sampling facilities were installed and were in 

service in this overflow chamber for the period beginning on March 30, 

1975 and ending on August 6, 1975. During this period of time, fifteen 

rainfall occurrences were observed,in which overflow to the river was 

metered or observed to have occurred fourteen times. 

During this period, the volumetric discharge in the Passaic 

River was found to be minimal, ranging from about 0.2 MG to 0.6 MG. 

However, the peak flow rates were found to range from 2.5 MGD to 15.0 

MGD during periods of maximum rainfall intensity. 

It has been estimated that the Arch Street overflow chamber 

will be activated 60 to 70 times per year based upon rainfall occurring 

70 to 90 times per year. 

Sampling of the dry weather flow at the Arch Street chamber 

indicated somewhat diluted domestic waste, with suspended solids averaging 

110 mg/1 and BOD about 140 mg/1. The sampling of the combined storm 

overflow indicated high concentrations of TSS, at about 500 mg/l, and of 

BOD, at about 360 mg/1, at peak rainfall intensity rates reflecting the 

flushing action expected in combined sewers. Following this flushing 

action, the sampling indicated a dilute effluent, with TSS ranging less 

than about 50 mg/1, and BOD averaging 37 mg/1. 
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JEFFERSON" STREET OVERFLOW CHAMBER 

The Jefferson Street overflow chamber serves a tributary area 

of about 38 acres which is served with combined sewers. The average 

daily dry weather flow was estimated to be about 0.2 MGD. There is 

no outlet to the river from this chamber. The outlet from the chamber 

to the existing outfall piping has been sealed off with a masonry plug. 

Thus, with any storm, the system becomes surcharged and the flow is 

conveyed downstream to the Hudson Street overflow chamber. 

The sealing of this overflow chamber was necessitated by the 

fact that overflow was occurring on a daily basis due to the surcharging 

of the PVSC branch sewer. The action, taken in the past, of sealing off 

this chamber and diverting the flow to the Hudson Street chamber, re

sulted in the elimination of daily discharges to the Passaic River. 

The quality of the sewage under dry weather flow conditions 

was found to be typical of ordinary domestic sewage. The results of the 

analysis indicated the average TSS concentration to be about 230 mg/1 

and the BOD concentration, about 240 mg/1." 

During storm flow conditions, the results of the analysis 

indicated a more dilute sewage. The TSS concentration was found to 

range from 157 mg/1 to 420 mg/1, and the BOD concentration from 34 mg/1 

to 966 mg/1. 
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STOUT STREET OVERFLOW CHAMBER 

The Stout Street overflow chamber serves a tributary area of 

only 15 acres which is served with combined sewers. The average daily 

dry weather flow is negligible. This chamber, like the Jefferson Street 

chamber, has no outlet to the river. The outlet from the chamber to the 

existing outfall piping has been sealed off with a masonry plug. Thus, 

with any storm, the system becomes surcharged and the flow is conveyed 

downstream to the Hudson Street overflow chamber. 

The sealing of this overflow chamber was necessitated by the 

fact that overflow was occurring on a daily basis due to the surcharging 

of the PVSC branch sewer. The action, taken in the past, of sealing off 

this chamber and diverting the flow to the Hudson Street chamber, re

sulted in the elimination of daily discharges to the Passaic River. 

The quality of the sewage under dry weather flow conditions 

was found to be diluted and not typical of ordinary domestic sewage. The 

results of the analysis indicated the average TSS concentration to be 

about 83 rng/1 and the BOD concentration about 39 rag/1, reflecting a high 

rate of infiltration in the Stout Street area. 

During storm flow conditions, the results of the analysis 

indicated a more dilute sewage. The TSS concentration was found to 

range from 12 mg/1 to 36 mg/1. 
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NORTH STRAIGHT STREET OVERFLOW CHAMBER 

The North Straight Street overflow chamber serves a tributary 

area of about 82 acres which is served with combined sewers. The 

average daily dry weather flow was found to range from 0.39 MGD to 0.43 

MOD, seasonally. The variation in measured flows is indicative of the 

high infiltration rate in this collection area. There is no outlet to 

the river from this chamber. The outlet from the chamber to the existing 

outfall piping has been sealed off with a masonry plug. Thus, with any 

storm, the system becomes surcharged and the flow is conveyed downstream 

to the Hudson Street overflow chamber. 

The sealing of this overflow chamber was necessitated by the 

fact that overflow was occurring on a daily basis, due to the surcharging 

of the PVSC branch sewer. The action, taken in the past, of sealing off 

this chamber and diverting the flow to the Hudson Street chamber resulted 

in the elimination of daily discharges to the Passaic River. 

Sampling of the sewage under dry weather flow conditions 

indicated the presence of industrial waste periodically in high con

centration. The results of the analysis indicated the TSS concentration 

to vary from 16 mg/1 to 692 mg/1 and the BOD concentration varied from 5? 

mg/1 to 1620 mg/1. These variations in concentration are indicative of 

the peak industrial discharges into the system. 

During storm flow conditions, the results of the analysis 

indicated a more dilute sewage. The TSS concentration was found to 

range from 52 mg/1 to 1.76 mg/1. 

51 



E L S O N  T .  K I L L A M  A S S O C I A T E b ,  I N C  

HUDSON STREET OVERFLOW CHAMBER 

The Hudson Street chamber overflows whenever the storm flow 

from Jefferson Street, Stout Street, North Straight Street, and the 

residual storm flow from Northwest Street and Arch Street surcharges the 

existing PVSC branch sewer on the north side of the Passaic River. The 

area essentially served by this overflow consists of 450 acres, serving 

the following districts: 

Jefferson Street 38 acres 

Stout Street 15 acres 

North Straight Street 82 acres 

Northwest Street 283 acres 

Arch Street 32 acres 

TOTAL 450 acres 

The average daily flow in the combined sewer which passes 

through this chamber, under dry weather flow conditions, is 3.5 MGD. During 

wet weather months, the average flow increases to about 4.4 MGD, which 

is indicative of very high infiltration in the collection districts. 

Metering and sampling equipment was installed in this chamber 

and observations were made over a period extending from January 1, 1975, 

through August 7, 1975. During this period of time, 46 rainfalls were 

measured or observed and overflows occurred at this chamber on 21 occasions, 

or 46 percent of the time. 
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The volume of overflow was hot found to be very high at this 

chamber. The overflow ranged from a low of about 0.2 MG to an overflow 

in excess of 5.3 MG. The peak overflow rates were not found to be 

excessive and rates of up to approximately 18.5 MGD were recorded. 

From the foregoing results, it has been determined that over

flow will occur at the Hudson Street chamber 30 to 40 times per year 

based on rainfalls occurring 70 to 90 times per year. 

The quality of the pollutional load on the river was indicated 

by the sampling results as being typical domestic sewage, with 

an average BOD concentration of 185 tng/1 and suspended solids of about 

2C5 mg/l. 

More meaningful than the overflow readings at the Hudson 

Street chamber are the composite results of the overflow readings and 

analysis combined with Northwest Street, Arch Street and Hudson Street. 

In reviewing the results of the Northwest Street, Arch Street, 

and Hudson Street overflow chambers, it was found that all three chambers 

are triggered under essentially the same storm flow conditions, and that 

the aggregate overflow from the three chambers, under rainfalls of long-

term duration and high intensity, approached about 11.4 MG. The peak 

overflow rates in the aggregate at these three stations was about 125 

MGD. In general, the quality of the effluent discharged into the river 

was found to be representative of dilute sanitary sewage, with indications 

of high suspended solids where peak overflow rates were substantially 

greater than the dry weather flow. 
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MONTGOMERY STREET OVERFLOW CHAMBER 

The tributary area served by the Montgomery Street overflow 

chamber is 667 acres. This area is served entirely by combined sewers. 

The average daily flow was found to range seasonally from 2.83 

MGD to 3.84 MGD, compared to an estimated theoretical flow of 1.87 MGD 

in this district. It is evident that a high infiltration rate exists in 

the collection system. A small area under an urban renewal program has 

separate sanitary sewers, but this area is insignificant. 

Metering and sampling facilities were installed in this 

chamber from February 23, 1975, to June 6, 1975. During this period of 

time, rainfall occurred on 20 occasions. The rainfall ranged from only 

0.05 inches to a high of 1.42 inches. During this period of study, 16 

overflows were measured or observed to have occurred. Overflows occurred 

about 80 percent of the time. It was found that, when the average 

rainfall intensity approached or exceeded 0.06 inches per hour, overflow 

was likely to occur. 

It was observed that the volume of overflow was nominal, rang

ing from about 0.5 MG to about 5.4 MG per rainfall occurrence. Peak 

overflow rates, however, were found to range in excess of 44 MGD, de

pending upon the intensity of the rainfall. 

It has been estimated that overflow will occur at this chamber 

55 to 75 times per year, based upon rainfall occurring 70 to 90 times 

per year. 
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The sewage flow at the Montgomery Street overflow chamber was 

sampled during dry weather conditions and the results indicate primarily 

domestic sewage tributary to this chamber. The TSS was found to range 

from 10 mg/1 to 122 mg/1, and the BOD from 29 mg/1 to 263 mg/1. The low 

concentrations of TSS and BOD are indicative of the ground water in

filtration present in the Montgomery Street collection area. 

The results of overflow sampling indicated that the waste 

concentration was not too severe, with BOD values ranging from about 

65 mg/1 to 140 mg/1. The suspended solids, likewise, were found to 

be nominal, ranging from about 35 to 150 mg/1. The overflow from 

Montgomery Street appeared to be a typical, dilute sanitary sewage 

with little, if any, industrial waste. 
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STRAIGHT STREET OVERFLOW CHAMBER 

The Straight Street overflow chamber serves a tributary area 

of approximately 121 acres. The area is served by a combined sewer 

system. The average daily flow was found to range seasonally from 0.84 

MGD to 1,80 MGD. This variation in flow is indicative of the high 

infiltration rate in this area, which is typical of combined sewer 

systems. 

Measurements and observations were made at this overflow 

during the time period from February 23, 1975, through June 1, 1975. 

Eighteen rainfalls were observed during this period, and it is estimated 

that overflow occurred on sixteen of these occasions. 

The volume of discharge into the river was not very great 

at this station, ranging from about 0.5 MG to a high of 1.3 MG. However, 

the peak flow rates were found to range from as low as 5 MGD to as high 

as 40 to 57 MGD. 

Based on the foregoing results, it is estimated that overflow 

will occur at this location 60 to 75 times per year based on rainfall 

occurring 70 to 90 times per year. 

Results of sampling taken at this overflow chamber under dry 

weather conditions were typical of diluted domestic sewage. The TSS 

ranged from 28 mg/1 to 298 mg/1 and the BOD ranged from 27 mg/1 to 330 

mg/1. 

An analysis of the overflow indicated that the BOD ranged from 

110 mg/1 to 313 mg/1 and that the. suspended solids ranged from 100 to 24G 

mg/1. In general, this area is comprised of residential dwellings, and 

the test results are indicative of typical domestic sewage overflow 

combined with storm water, 
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FRANKLIN STREET OVERFLOW CHAMBER . 

The Franklin Street Overflow Chamber serves a combined sewer 

area of only 2 acres, with only one connection. No overflows were 

measured or observed at this chamber during the period of observation 

and study, extending from June 29, 1975 to August 7, 1975. 

Like the Mulberry Street, West iroadway and Bank Street 

overflow chambers, the Franklin Street chamber is not expected to 

overflow under any rainfall condition and can be readily eliminated. 

Samples taken of the storm flow into the Franklin Street 

chamber were found to be somewhat diluted, being mainly storm water. 

The average concentration of TSS was found to be about 82 mg/1 and 

the BOD to be about 133 mg/1. 
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KEEN STREET OVERFLOW CHAMBER 

The Keen Street overflow chamber serves a tributary area of 

approximately 11 acres. The district is served entirely with combined 

sewers. The average daily dry weather flow was found to range season

ally from 0.33 MGD to 0.69 MGD. 

Metering facilities were installed in this chamber and ob

servations were made over a period extending from March 29, 1975 to 

August 7, 1975. During this period of time, 30 rainfalls were ob

served and overflow occurred on 22 occasions. 

It was observed that overflows did occur during periods of 

heavy rainfall and high rainfall concentrations. However, the volume 

of storm water overflow discharged into the river was found to be 

nominal, ranging from a negligible amount to a maximum of 0.6 MG. 

The peak overflow rates were found to be approximately 19 MGD. 

Based on the foregoing, it is estimated that overflow will 

occur at this station 50 to 70 times per year, based on rainfall 

occurring 70 to 90 times per year. 

Sampling results of the dry weather flow were indicative of 

typical domestic sewage, with the average TSS being 155 mg/1 and the 

average BOD being 203 mg/1. The results of the overflow analysis 

indicated, as expected, a more dilute sewage. The TSS concentration 

concentration was found to range from 83 mg/1 to 270 mg/1 and the BOD 

concentration averaged about 15 mg/1. 
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SHORT STREET OVERFLOW CHAMBER 

The Short Street overflow chamber serves a tributary area of 

approximately 32 acres. This area consists of combined sewers, and the 

average daily flow was found to range seasonally from 0.51 MGD to 0.86 

MGD. The domestic sewage from Prospect Park connects with the City of 

Paterson system at this chamber; therefore, the flow which is discharged 

in the Passaic River at this chamber includes some protions of the 

Prospect Park domestic waste. The average daily flow from Prospect Park 

was found to be about 0.3 MGD, year-round. 

This vast variation in flow is indicative of the high infiltra

tion rate present in the Short Street collection area during periods of 

relatively high ground water table. Metering and sampling facilities 

were installed in this chamber and were observed for the period begin

ning March 29, 1975 and extending through May 30, 1975. During this 

period of time, rainfall occurred on thirteen occasions and overflows 

were found to have occurred on eleven occasions. 

Based on the foregoing, it is estimated that overflow will 

occur at this chamber 60 to 70 times per year with rainfall occurring 

70 to 90 times per year. 

The overflow volume was found to be very small, ranging from 

0.1 to 0.7 MG. The peak rates of overflow were not excessive, although 

a high storm flow rate of about 9 MGD was measured. 

Sampling of the dry weather flow indicated characteristics 

typical of domestic sewage. The average TSS was found to be 135 mg/1 

and the average BOD to be 188 mg/1. 
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Sampling taken during overflow conditions indicated a BOD 

which ranged from 85 mg/1 to 283 mg/1. The suspended solids were 

found to range from about 20 mg/1 to 222 mg/1. The wide range in 

sampling was indicative of the extended intensity,as well as duration, 

of the rainfall. In other words, during the initial flushes, the con

centrations of waste were found to be greater than those which occurred 

during periods of heavy rainfall of long-term duration. 
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BERGAN STREET OVERFLOW CHAMBER 

This overflow chamber serves a tributary area of approximately 

11 acres. The area is served with combined sewers and the average daily 

flow was found to be about 0.07 MGD. Measurements and observations of 

overflow at this chamber extended over a period of time beginning on 

June 12, 1975, and extending through November 8, 1975. During this 

period of time, 28 rainfalls occurred and overflows were measured or 

observed to have occurred oh 25 occasions. 

It was observed that the branch interceptor sewer extending 

from the Short Street Overflow Chamber to the Bergan Street Chamber was 

surcharged, resulting in additional overflow at the Bergan Street Chamber. 

This was observed to have occurred on some occasions even when no rain-

^ fall occurred. 

Based on the foregoing, it is estimated that overflow will occur 

at the Bergan Street chamber 65 to 80 times per year for rainfalls occurr

ing 70 to 90 times per year. 

The analysis of the dry weather flow at the Bergan Street over

flow chamber indicated erratically high concentrations of TSS and BOD. 

The TSS concentration ranged from 84 mg/1 to 3,872 mg/1. The BOD ranged 

rrom ,0 mg/1 to 2,085 mg/1. These high concentrations of pollutants are 

attriDutable to industrial waste discharges in the Bergan Street district. 

Sampling results of storm overflows indicated an average TSS 

concentration of 121 mg/1 and an average BOD concentration of 258 mg/1. 

These results are somewhat lower than the dry weather results, demon

strating the effect of dilution. 
< 
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WARREN STREET OVERFLOW CHAMBER 

The Warren Street chamber has a tributary area of approx

imately 81 acres. This area is served by combined sewers, and the 

average daily flow was found to vary seasonally from approximately 1.4 

MGD to about 1.9 MGD, indicative of the high infiltration rate present 

in combined sewers. This chamber serves only the tributary area of 81 

acres and is not affected by the in-line interceptor sewer flow which 

serves the Short Street and Bergan Street tributary areas. 

Observations and measurements were made of overflow in this 

chamber during the period beginning January 29, 1975 and extending 

through March 24, 1975. Nine rainfalls occurred during this period of 

time, and overflow at the chamber was measured or observed to have 

occurred on seven occasions. 

The volume of overflow from this chamber was estimated to 

range from a negligible amount to 2.0 MG, with peak overflow rates reach
ing about 11 MGD. 

Based on the foregoing, it is estimated that overflow will 

occur at this chamber 55 to 70 times per year with rainfalls occurring 

70 to 90 times per year. 

Samples were taken of the dry weather flow to obtain the waste 

characteristics and they were found to be typical of domestic sewage. 

The TSS average concentration was found to be 180 mg/1 and the BOD to be 

233 mg/l> on an average basis. 
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Samples were also taken of the overflow which occurred and 

the results indicated the TSS concentration to range from 121 mg/l to 

284 mg/l and the BOD from So mg/l to 422 mg/l. The high concentrations 

of TSS and BOD are representative of the flushing action in combined 

sewers occurring at peak rainfall intensity rates. 
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SIXTH AVENUE OVERFLOW CHAMBER 

The Sixth Avenue overflow chamber has a tributary area of 50 

acres served by combined sewers. The average daily flow at this chamber 

was found to vary seasonally from about 0.09 MGD to 0.11 MGD. 

Metering and sampling facilities were installed in this chamber 

and observations of overflow were made over the period beginning May 13, 

1975 and extending to October 24, 1975. Overflow did not occur at this 

chamber due to the lack of excessive combined storm flows. The storm 

water from a portion of the tributary area has been separated from the 

combined sewers and is conveyed to the river by a storm sewer on Sixth 

Avenue. Therefore, the combined sewage flow is not as great as in other 

similar areas. Secondly, the overflow outlet pipe has been clogged with 

debris and when overflows were about to occur, the clogging prevented a 

free outlet, resulting in surcharge at these chambers. Tn addition, the 

main interceptor backs up into the branch sewers, causing surcharging 

into the chamber. 

It has been estimated, however, that with the debris removed 

from the outlet line, overflows would have occurred on approximately 

15 occasions, based on 26 rainfalls observed during the period of study. 

It will be noted that this is somewhat less than does occur in other 

districts where the combined sewer systems serve the entire tributary 

area. 

Based on the foregoing, it is estimated that overflow can 

occur at the Sixth Avenue chamber from 40 to 50 times per year, for rainfalls 

occurring 70 to 90 times oer year. 
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Sampling of the sewage flow under dry weather conditions 

indicated the presence of industrial waste, with peak TSS and BOD con

centrations of 644 mg/1 and 1342 mg/1,. respectively. The minimum TSS 

reflecting the presence of infiltration in the collection area. Results 

of storm sampling indicated a diluted waste, with the TSS ranging from a 

low of 64 mg/1 to 318 mg/1. The BOD was found to range from 30 mg/1 to 

145 mg/1. 
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EAST FIFTH STREET AND FIFTH AVENUE OVERFLOW CHAMBER 

This overflow chamber serves a very small area of approx

imately 10 acres comprising a few industries. The average daily dry 

weather flow was found to be about 0.13 MGD. 

Metering and sampling facilities were installed in the chamber 

during the period extending from March 19, 1975, to July 6, 1975. During 

this period, overflows were found to have occurred on 14 occasions, with 

rainfall occurring on 18 occasions. The volumetric discharge into the 

Passaic River was found to be minimal, ranging from a negligible amount 

to about 0.4 MG. However, the peak overflow rates were found to range 

from 2.2 MGD to 11.5 MGD, depending on the rainfall intensity. 

It has been estimated that overflow will occur at this chamber 

about 50 to 65 times per year, based upon rainfall occurring 70 to 90 

times per year. 

Sampling results of the dry weather flow, tributary to this 

chamber, were indicative of low polluting industrial wastes. The TSS 

concentrations were found to range from about 22 mg/1 to about 288 mg/1, 

The BOD concentrations ranged from 12 mg/1 to 146 mg/1. The low con-

centracions of TSS and BOD are indicative of the presence of infiltration 

during the non-operational hours of the industries discharging into this 

1 ine . 

The results of the overflow sampling indicated minimal amounts 

of pollution being discharged into the river. The TSS concentration was 

found to vary from 69 mg/1 to 212 mg/1 and the BOD varied from 21 mg/1 
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to 390 mg/1. The peak concentrations of TSS and BOD are indicative of 

the flushing action experienced in combined sewers, due to peak rainfall 

intensity. 

Investigations of the East Fifth Street collection area indicated 

that it would be possible to readily eliminate the storm water connections 

to the system, thus eliminating all overflow and assuring that the 

industrial wastes are delivered into the collection system without 

dilution and subsequent overflow into the Passaic River. 
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EAST ELEVENTH STREET OVERFLOW CHAMBER 

This overflow chamber serves a tributary area of only 104 

acres. The collection system consists of combined sewers. The average 

daily dry weather flow was found to be 0.89 MGD. 

The metering and sampling facilities were installed in this 

chamber and were in service from February 5, 1975, to June 13, 1975, 

during which time 24 rainfall occurrences were measured of observed. 

Twenty-one overflows were measured or observed which is indicative and 

an 88 percent probability of overflow as a result of rainfall. It was 

found that, when the average intensity approached or exceeded 0.03 

inches per hour, overflow was likely to occur. 

The volume of overflow from this chamber was found to be 

nominal, ranging from a low of about 0.1 MG to a high of 5.0 MG. 

However, the peak overflow rates were found to be in excess of 40 MGD 

for several storms, where high rates of rainfall intensity occurred. It 

was observed—and this was noted at other overflow stations—that 

rainfalls of relatively short-term duration but of very high intensity, 

would result in peak overflow rates, but in nominal volumetric discharges 

because of the short time-duration of the storms. On the other hand, 

rainfalls of modest intensity but of long-term duration resulted in 

modest peak overflow rates and higher volumetric discharges. 

It has been estimated that from 70 to 90 rainfall occurrences 

are likely in the average year which will cause an overflow at this 

chamber about 50 to 70 times. 

68 



F. JUS ON T. KILUM ASSOCIATES. INC 

Dry weather sampling of the sewage flow at this overflow 

chamber indicated the presence of industrial wastes, as well as domestic 

sewage. The TSS was found to range from 36 mg/1 to 446 mg/1 and the 

BOD ranged from 13 mg/1 to 485 mg/1. The low concentration of TSS and 

BOD is indicative of the groundwater infiltration present in the East 

Eleventh Street collection area. 

The pollutional loading of the overflow was found to be 

nominal at this station, with the BOD ranging from 21 mg/1 to a high of 

125 mg/1, indicative of the effect of dilution at this chamber. The 

suspended solids in the overflow were likewise found to be nominal, 

ranging from about 23 mg/1 to 129 mg/1. 
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EAST 12TH STREET AND FOURTH AVENUE OVERFLOW CHAMBER 

This overflow chamber serves an area of approximately 19 acres 

comprising a combined sewer system. The average daily dry weather flow 

was found to be 0.27 MGD. 

Metering and sampling facilities were installed and observa

tions were carried out at this overflow chamber for the period beginning 

May. 16, 1975 and extending to November 13, 1975. During this period of 

time, rainfall occurred on 37 occasions and it is estimated that over

flows occurred on 28 of those occasions. 

The overflow volume at this chamber was found to be minimal, 

ranging from a negligible amount to 0.20 MO. Peak overflow rates were-

found to be about 12.5 MGD. 

Based on the foregoing, it is estimated that overflow will 

occur at this chamber from 50 to 70 times per year if rainfall occurs 

70 to 90 times per year. 

Sampling results of the dry weather daily flow indicated the 

presence of industrial waste but not in high concentrations. The TSS 

concentration at minimum daily flow periods was found to be negligible, 

and at peak daily flows it was found to be as high as 184 mg/l. Like

wise, the BOD concentration was found to be as low as 41 mg/l and as 

high as 444 mg/l, respectively. 

Automatic sampling was very difficult to achieve in this 

chamber because of the condensation conditions which prevail. These 

conditions, created by the discharge of steam or hot water which probablv 

exceed the limitations of discharge into the collection system, impaired 
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the sampling of the overflow. Therefore, sampling of the storm flow at 

this location was accomplished manually. The results of the manual 

sampling indicated a relatively low concentration of TSS, averaging 

47 mg/1 and a high concentration of BOD, averaging 649 mg/1. It is evident 

that the sampling was carried out during periods of peak industrial 

discharge, resulting in minimal dilution due to storm water. 
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SECOND AVENUE OVERFLOW CHAMBER 

The Second Avenue Overflow Chamber has a tributary area of 45 

acres and is served entirely by combined sewers. The average daily flow 

was found to be about 0.54 MGD. 

Metering and sampling facilities were installed in this chamber 

and overflow observations were made during the period beginning January 

18, 1975 and extending through August 25, 1975. During this period of 

time, rainfall occurred on 43 occasions and overflow into the Passaic 

River is estimated to have occurred on 28 occasions. 

The volumetric overflow from this chamber to the Passaic River 

was minimal and ranged from a negligible amount to 0.3 MG. Peak overflow 

rates of approximately 10.0 MGD to 13.1 MGD were observed during periods 

when the rainfall of high intensity occurred. 

It is estimated that overflow will occur at this chamber from 

45 to 60 times per year based on rainfalls occurring 70 to 90 times 

per year. 

The dry weather flow waste characteristics are representative 

of industrial waste in nominal concentration. The average TSS con

centration was found to be about 92 mg/1 and the BOD, 443 mg/1. 

Samples were also taken of the overflows which occurred at 

this chamber and the following are typical of the results obtained. The 

peak pollution loadings occurred shortly after the beginning of the 

rainfall with TSS concentrations as high as 492 mg/1, and with a BOD concen

tration of 129 mg/1. These high pollution loadings are indicative of 
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the flushing action present in combined sewers. The pollution was found 

to decrease as rainfall continued; the TSS decreased to a low of 4 mg/1 

and the BOD to a low 30 mg/1. 
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THIRD AVENUE OVERFLOW CHAMBER 

The Third Avenue overflow chamber has a tributary area of 

approximately 73 acres. This district is served entirely by combined 

sewers. The average daily flow was found to be about 0.7 MGD. 

Metering and sampling facilities were installed in this chamber 

for the period beginning February 12, 1975 and extending through July 9, 

1975. During this period of time, rainfall occurred on 15 occasions. 

Overflow has been estimated to have occurred approximately 13 times 

during this time period. 

The volumetric overflow to the Passaic River was estimated to 

range from 0.2 MG to 0.7 MG. The peak overflow rates were measured as 

high as 20.3 MGD. 

It is estimated that overflow will occur,at this chamber from 

60 to 80 times per year based on rainfall occurring 70 to 90 times per 

year. 

The results of the sampling of the dry weather flow indicated 

the presence of industrial waste intermingled with domestic waste. The 

average TSS concentration was found to be 316 mg/1 and the average COD 

concentration 1050 mg/1. 

Sampling of the overflow also indicated that the waste water 

characteristics reflected the industrial waste in this tributary district. 

The sampling results were representative of a diluted sewage. The TSS 

concentrations ranged from 17 mg/1 to 644 mg/1, and the BOD averaged 27 

mg/1. 
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TENTH AVENUE AND EAST THIRTY-THIRD STREET OVERFLOW CHAMBER 

This overflow chamber serves a tributary area of 699 acres all 

of which are served entirely by combined sewers. 

The average daily dry weather flow was found to range from 

5.34 MGD to 6.70 MGD, seasonally. Compared to the estimated theoretical 

flow of 2.65 MGD, it is evident that a high infiltration rate exists in 

the collection system. This condition is typical of combined sewers 

which were constructed with the intent of allowing extraneous water to 

enter the system. 

The metering facilities and sampling equipment for this over

flow chamber were in service beginning on December 7, 1974, and extending 

through June 6, 1975. 

During this period of metering and observation, 34 rainfalls 

occurred with observed or metered overflows on 23 occasions. Thus, 

overflows occurred about 68 percent of the time that rainfall occurred. 

Again, the overflows were related to rainfall duration and intensity. In 

general, no overflow would occur if the rainfall intensity was about 

0.025 inches per hour, or less. At a rainfall intensity of 0.04 inches 

per hour or more, overflows would occur, and their duration was found to 
be generally the same as the duration of the rainfall period. Thus, 

overflow duration generally did not exceed the period of rainfall. 

It was found that the volume of overflow was not very great 

and ranged from only about 0.2 MG to about 6.6 MG. However, the peak 

rates of overflow were found to be very high and ranged from about 6 

MGD to over 90 MGD, with the majority being in the range of 60 to 70 

MGD,, depending upon rainfall intensity. 

75 

K  L L C  i U 5  4  



E L S O N  T  K I L L A M  A S S O C I A T E S .  I N C .  

Based upon observations at this chamber, it would appear 

that about 50 to 70 overflows are likely to occur per year, for 70 to 

90 rainfall occurrences per year. 

The pollutional discharge at this chamber was found to be very 

high. In general, the suspended solids were in the range of 300 mg/1 

and higher, which appeared to be indicative of the flushing action re

sulting from peak discharges during storm flow conditions. The BOD 

readings were not found to be excessive and were somewhat more dilute 

than found in other overflow chambers, with values ranging from a low of 

about 75 mg/l to a high of about 200 mg/1. The results of this study 

indicated that the Tenth Avenue and East Thirty-Third Street overflow was 

comprised of a mixture of storm water and domestic sewage with little 

industrial wastes, as compared with the findings at the Market Street over 

flow chamber. 
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20TH AVENUE OVERFLOW CHAMBER 

The 20th Avenue overflow chamber serves an area of about 96 

acres. The area is served entirely with combined sewers and the' average 

daily flow was found to be only 0.13 MGD. 

Metering and sampling facilities were installed in this chamber 

beginning on April 24, 1975, and extending through October 24, 1975. 

During this period of time, rainfall occurred on 24 occasions and 

overflows are estimated to have occurred approximately 16 times. The 

volume of overflow to the river was found to be minimal, ranging from 

0.1 MG to 0.3 MG, with peak rates of overflow approximating 16.5 MGD. 

It is estimated that overflow will occur at this chamber from 

45 to 60 times per year based on rainfall occurring 70 to 90 times per 

( year. • 

The waste characteristics of the dry weather flow are in

dicative of industrial sewage, primarily. The BOD was found to average 

approximately 1028 mg/1 and the TSS, 79 mg/1. 

The results of sampling of overflow reflect the dilution 

effect of storm water comingling with the sanitary wastes. The initial 

TSS concentration was found to be 1227 mg/1, reflecting the street 

washing resulting from heavy rainfall. As the rainfall continued, the 

TSS concentration was found to decrease to 80 mg/1. The BOD concentration 

was found to average 389 mg/1 throughout the rainfall. 
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MARKET STREET OVERFLOW CHAMBER 

The Market Street overflow serves a tributary area of approx

imately 1,487 acres, all of which are provided with a combined sewer 

system. The theoretical dry weather flow in this tributary area was 

determined to be approximately 7.5 MGD, whereas the actual dry weather 

flow was found to be approximately 13.6 MGD. Under wet weather months, 

the average daily flow was found to be approximately 16.2 MGD. From the 

above, it is obvious that very high infiltration occurs in the Market 

Street area, which is attributed to the type of construction of the com

bined sewer system and the high water table in this area. 

Under storm flow conditions, it was found that this overflow 

is activated with essentially every rain. 

The Market Street overflow chamber is an outlet for the com

bined sewer system of downtown Paterson. The discharge into the 

Passaic River from this chamber is located near the Market Street Bridge. 

flow chambers located within the downtown area to provide relief from 

surcharge of the existing inadequate system. These nine overflow 

chambers discharge into a relief line which carries the combined over

flow directly into the Passaic River. The largest and most important 

overflow chamber is located in the intersection of Vreeland Avenue and 

19th Avenue at East 36th Street. This chamber is located at a point 

where a 72-inch diameter sewer is connected to an 84-inch diameter sewer 

at said intersection. The overflow chamber was constructed by cutting 

In recent years, the City of Paterson constructed nine over-
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a twenty-foot long section out of the 72-inch diameter pipe, thus creating 

a side overflow weir. The chamber discharges into a 90-inch diameter 

outlet sewer, which extends from the intersection of Vreeland Avenue and 

19th Avenue to the Passaic River. The overflow chamber operates automatically 

whenever the flow in the 72-inch diameter pipe is at a depth greater 

than the weir elevation, which is only about 4 inches above the nominal 

daily high water sewage flow in the existing line. Observations made in 

the field indicate that this chamber operates with every rainfall, 

coincidentally with, and possibly prior to, the overflow which was 

measured and sampled at the Market Street outlet. In addition to this 

overflow chamber, eight other chambers are located in the downtown 

district of Paterson, of which seven are located in Trenton Avenue, 

and another is located at the intersection of Vernon Avenue and Maryland 

Avenue. These overflows likewise were found to be operating automatically 

and discharging into relief lines constructed for this purpose to discharge 

the overflow into the Passaic River. The outlet line discharges into 

the Passaic River near Maryland Avenue. 

The metering end sampling facilities which were installed in lur-ket 

Street, Paterson, were in service from a period beginning December 7, 1914-, 

through April 24, 1975. Thus, for a period of approximately five months, 

observations were made of overflow at this chamber. Twenty-four rainfalls 

occurred during the period of metering and observation of various time-

durations and rainfall intensity. Overflow occurred at this chamber 

approximately twenty-one times. No overflow occurred when rainfall was 
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very light, with intensities of approximately 0.01 to 0.05 inches per 

hour. However, at intensities generally of about 0.06 inches per hour, 

or more, overflow occurred. An examination of the records of rainfall 

indicated that a majority of the rainfall intensities during the period 

of observation ranged from 0.05 to about 0.10 inches per hour and, of 

course, overflow occurred under these conditions. 

The volume of overflow was not very high, and this was attributed 

to the fact that the overflow facilities constructed by the City of 

Paterson probably discharged an amount equal to or more than the overflow 

observed at this chamber. The volume of overflow for most of the storms 

ranged from about 5 MG to as high as 15 MG. Peak rates of discharge 

generally ranged from about 60 to 90 MGD during the storms of severe 

rainfall intensity. 

Based upon the observations, it appears that 60 to 75 over

flows per year can be anticipated at this overflow chamber dependent 

upon the number of times that rainfall occurs. In general, overflow is 

likely to occur approximately 80 to 90 percent of the time that rainfall 

occurs. 

The quality of the overflow was determined by sampling and 

testing during some of the overflow occurrences. It was observed that 

there was an extreme variation in the quality of the overflow and, in 

general, the average quality is considered to be objectionable with BOD 

values averaging from about 159 mg/1 to 545 mg/1. Likewise, the sus

pended solids were found to be extremely high and, in general, the 

quality of the overflow is indicative of highly polluted water. 
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CLIFTON-PASSAIC-RUTHERFORD AREA OVERFLOWS 

Extent of Area and Peak Overflow Rates 

Five Active and eight Inactive overflows were observed and studied 

in the Clifton-Passaic-Rutherford Area, which is generally the "middle" 

area of the PVSC system. An overflow condition was only recorded at 

two of the Active overflows (Washington Avenue and Stewart Avenue 

overflows). No overflow condition during rainfall periods was observed 

at the other three Active overflows. 

These overflows are located along the PVSC branch interceptor 

sewers adjacent to the Passaic River in this area. The branch intercep

tor sewers in this middle area extend a distance of approximately 

5.8 miles on the easterly side of the Passaic River. 

The five active overflows serve a total tributary area of approxi

mately 513 acres. Of this area, only 71 acres are served by combined sani

tary and storm sewer systems. The balance is served by separate sanitary 

systems. The capacity of the sewer systems in these districts has been 

estimated to be approximately 60 Million Gallons per Day (MGD). 

The estimated average daily dry weather flow in the sewer systems 

in this middle area was found to be about 2.3 MGD. During wet weather 

montns, when the groundwater table is high, the average daily dry weather 

flow (when no.rainfall occurs) was estimated to be approximately 

3.0 MGD. This indicates that groundwater infiltration of approximately 

0.7 MGD prevails in the collection system of the CI ifton-Passaic-

Rutherford Area. 
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This infiltration occurs mainly in separate sanitary sewer systems, since 

only about 15 per cent of the area is served by combined sewers. 

The total estimated piping of combined sewers in the Clifton-

Passaic-Rutherford Area which is served with combined sewers and which 

is tributary to the PVSC branch interceptor sewers, is approximately 

two miles or 10,000 linear feet. -It has been estimated that the cost 

of construction of separate sanitary sewers for this middle area would 

be approximately $1.5 million. 

However, the combined sewers in this area are not the major 

contributors of the suspected infiltration. The two overflows on com

bined sewers exhibited fairly uniform flow throughout the dry and wet 

weather periods. 

Most of the suspected infiltration in this area is associated with 

the area tributary to the Dundee Island overflow. In this area, the 

dry weather flow ranged from 1.98 MGD to 2.61 MGD during dry and wet 

weather months, respectively. This area is served by a separate sanitary 

sewer system. 

The five Active overflow chambers in the Clifton-Passaic-Rutherford 

Area are served by drainage areas ranging in size from 34 acres to as 

large as 195 acres. The aggregate capacity of the combined and 

sanitary sewer pipelines which serve these tributary sewer areas has 

been estimated to be about 60 MGD. The estimated aggregate capacity of 

the overflow pipes from the chambers to the river has also been estimated 

to be about 60 MGD. For the two overflows on combined systems, this 
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latter aggregate capacity is 50 MGD. In other words, under conditions 

of an extensive storm which would inundate and surcharge the entire 

collection system, a flow of approximately 50 MGD could enter the two 

Active overflow chambers, with the possibility of discharge into the 

river of about an equal amount. 

Table 3 has been prepared to show the salient features of the 

thirteen overflows in the Clifton-Passaic-Rutherford Area located along 

the PVSC branch interceptors. This table is entitled "Tabulation of 

Passaic-Valley Sewerage Commissioners' Overflows in the Clifton-Passaic-

Rutherford Area." This table sets forth a tabulation of the overflow 

location, the discharge permit number, the area tributary to each over

flow chamber, the measured dry weather flow under seasonal conditions, 

the estimated capacity of the sewers tributary to these Active areas, 

the estimated overflow capacity, from these Active chambers to the river, 

and finally, the observed recorded peak flow rates and estimated 

volume of discharge into the Passaic River. 

Overflow Measurements 

During the period of observation and study of each of the 

Active overflow chambers, approximately 12 to 19 rainfalls were observed, 

Depth-recording gauges were installed in essentially all of the Active 

chambers, and measurements and sampling of overflow were undertaken. 

Sampling during both dry weather periods and during storm flows was 

undertaken at the Inactive overflows. 
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Overflow 
Locat ion 

Ac l" i v«: 

Dundee Island, Passaic 

PierreponL Avenue, Rutherford 

Hut her ford Avenue, Rutiierford 

Stewart Avenue, Kearny 

Washington Avenue, Kearny 

TOTAL 

TABLE d 

tabulation nr evsc: overflows in thi: CLLhTOW-PASSAic-miTni.ni.nnii AREA 

Discharge 
Permit 
Number 

070/Q-002 

072/R-002 

073/R-003 

017/K-OOI 

018/K-002 -

Tributary 
Area 

(Acres) 

195 

96 

151 

34 

.31 
513 

• • Z of Area 
with Combined 

Sewers 

None (2) 

None (2) 

None ( . 2 )  

100 

100 

PHY WEATHER FI.UW 
Dry Weather Wet Weather 
Months (MOD) Months (MOD) 

1.98 

0.09 

0. 14 

0.0b 

0.06 

2.33 

2 . 6 1  

0.09 

0. 1 5 

0.06 

0.07 

2.98 

Est imated 
Maximum 
Storm 

Capac i ty 
(MOD) 

5.8 

3. I 

2.0 

19.6 

29.9 

60.4 

Estimal ed 
Max iinum 

OverI low 
Capaci t y 
to Kiver 
(MCD) 

Max i niuiii 
Peak 

Keen riled 
Overflew 
to Hi ver 
(M CD) 

Max innuii 
1 K'er i 1 >«w 
1 UlJie I'Ved 

(Mc) 

1. 01 Ks I .) 

3.8 

19.6 

33-j? 

60. L 

Ne iK'r r l I ew i 

nn ikvi i 1,,̂  
No dv«'rI 1.m, 

8 . 7  U . . ,  

5.U u. 1 

13. 7 • ii. > 

Inact ive: 

Garden State Paper Co., Garfield 009/0-001 

Wellington Pump Sta., Wallington 005 

Passaic Tail Race, Passaic 069/Q-001 

Lodi Force Main, Passaic 027/L-001 

Woodward Avenue, Rutherford 071/R-00] 

Yantacaw Street, ClifLon 003 

Yantacaw Pumping Station, Clifton 004 

North Arlington Overflow 006 

Indust ria1 

2,524 

6 

3,246 

206 

None 

None (2) 

None (2) 

None (2) 

None (2) 

Main PVSC Line Overflow 

1,359 None (j) 

560 None (2) 

7.60 

8.43 

0.10 

5.41 

0.19 

99.20 

3.10 

0. 93 

8.90 

10.56 

0.10 

5.52 

0.20 

122.00 

3.80 

I . 38 

Force Main 

- Inac t i ve 

- Inact ive 

- Inact i ve 

- Inact iv«-

- Inactive 

- In.ii ti v«-

- i nacI i v e  

- 1 nac l i vi-
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The results of these studies and measurements indicate that 

the maximum recorded overflow to the river from the five Active 

chambers during this period of study was at the peak rate of approxi

mately 14 MGD. However, this overflow rate was of short-term duration and 

does not reflect the volume of overflow discharged into the river. 

The volume of overflow from the five Active overflow chambers 

was determined to be only about 500,000 gallons during this period of 

observation and study under the maximum storm flows observed (not all 

simultaneously). 

It has been found that only two of the five Active overflow 

stations are served by combined sewers (the Washington Avenue and 

Stewart Avenue chambers in Kearny). These chambers respond to a 

rainfall of approximately one inch occcuring in a 24-hour period, 

or at an average intensity of about 0.04 inches per hour. The remaining 

three Active chambers are all tributary to areas served by separate 

sanitary sewer systems (Pierrepont Avenue, Rutherford Avenue, and 

Dundee Island). 

It was found that the overflow rates of discharge were of 

short-term duration and generally responded directly to the rainfall. 

In other words, the overflows generally ceased, following the cessation 

of rainfall. The aggregate overflow to the Passaic River in the Clifton-

Passaic-Rutherford Area under maximum storm flow conditions observed 

is a very small part of the total system overflow. 
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The most important overflows located within the Clifton-

Passaic-Rutherford area which are tributary to the Passaic Vallev 

branch interceptor sewers are. located at Washington Avenue and Stewart 

Avenue in Kearny. However, even these two active locations produced 

a recorded aggregate overflow volume of only 500,000 gallons. 

The location of the PVSC main and branch interceptor sewers and 

the overflow chambers along the Passaic River in this middle area of the 

system is shown on Plate 3. All of the thirteen overflows in this middle 

area of the system are shown on Plate 3, except the North Arlington, Wash

ington Avenue, and Stewart Avenue overflows which are located in the 

southerly part of the area. Since these three overflows are located on 

the Kearny-North Arlington branch interceptor (rather than the branch 

interceptors which serve the heart of the Kearny-Harrison area through 

Newark), it was felt appropriate to treat these overflows for discussion 

purposes with the other overflows which are located on branch inter

ceptors north of the Newark area. The North Arlington, Washington Ave

nue, and Stewart Avenue overflow locations, therefore., are shown on 

Plate 5, covering the Kearny-Harrison area. 

For the eight Inactive overflows in this middle area, no 

flow metering i acili ties w«-r* installed, since these overflows are 

utilized only under extraordinary circumstances, such as for relief 

during localized flooding or for emergency maintenance purposes. 

However, sampling of the sewage flow in the immediate area of these 

overflows was performed during both dry weather (non-rainfall) periods 
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and during periods of rainfall, or storm flow, to effect sewage 

quality comparisons. 

lambers, three chambers are 

and are activated only during 

ny localized flooding or for 

relief for this line, in the 

For the Inactive overflow cl 

located adjacent to pumping stations 

emergency conditions for relief of a:: 

maintenance purposes. One overflow is located on the North Arlington-

Kearny branch interceptor where it crosses the Passaic River for con

nection to the PVSC main interceptor One overflow is located on the 

Lodi Force Main to serve as possible 

vicinity of the Wallington Pumping Station. One overflow serves a 

line which emanates from a single industrial source (Garden State 

Paper Company, Garfield). Another ovjerflow serves a very limited area 

of six acres (Passaic Tail Race) located just north of the Wallington 

Pumping Station in Passaic. 

Individual Overflow Chambers 

A brief description has beeni prepared of each of the over

flow chambers setting forth, in summary form, the results of the 

observations and study. These descriptions follow. 
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DUNDEE ISLAND OVERFLOW CHAMBER,. PASSAIC 

The Dundee Island overflow chamber serving this district of 

195 acres is essentially residential in nature, with primarily sanitary 

flow. The estimated dry weather flow is about 2.0 MGD during the dry 

weather months, and about 2.6 MGD during wet weather months, reflecting 

a possible infiltration rate of about 0.6 MGD. 

Metering and sampling facilities were installed in this chamber 

commencing September 12, 1975 and continuing through November 13, 1975. 

During this time, rainfall occurred on twelve occasions. However, no 

actual overflows were able to be recorded at this chamber. 

Examination of the outflow line from the upstream manhole 

disclosed that the outfall line is plugged or obstructed. The exact 

outfall point of the outfall line was not able to be determined, since 

the expected point of exit to the. river is covered with debris. This 

situation was reported to PVSC. No freeboard overflow was found to occur 

only surcharging, thus no valid metering results were able to be obtained 

However, sampling was performed during rainfall conditions, although no 

overflow occurred. 

Samples taken of the dry weather flow showed that total suspend 

solids averaged 178 mg/1, with a BOD concentration averaging 218 mg/1, 

which is indicative of domestic sewage. During storm flow conditions, 

the total suspended solids averaged 109 mg/1 and the BOD concentration 

averaged 164 mg/1, which is indicative of the dilution effect due to 

storm flows. 

The sewer system tributary to this overflow is a separate 
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sanitary system. Consequently, no overflow is necessary, as would be 

required for combined flows. Whatever high flows which occur during 

rainfall periods are caused by illegal infiltration/inflow, which should 

be eliminated with future evaluations. It would appear that once these 

extraneous flows are eliminated, this overflow can then, in turn, be 

eliminated as an overflow point into the Passaic River. 
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PIERREPONT AVENUE OVERFLOW CHAMBER, RUTHERFORD 

This overflow chamber serves a drainage area of about 96 acres. 

The area is served with separate sanitary sewers. It has been estimated 

that the dry weather flow is about 0.09 MGD during both dry and wet weather 

months. 

Metering and sampling facilities were installed in this chamber 

commencing on July 12, 1975 and continuing through October 12, 1975. During 

this period of time, eighteen rainfalls were recorded; however, no over

flows were observed. Blank metering charts were obtained which verify 

this absence of an overflow condition. 

However, samples of storm flow were taken during rainfall 

conditions, although no overflow occurred. These samples showed that 

total suspended solids averaged 197 mg/1 and BOD averaged 144 mg/1. 

Samples of the dry weather flow indicated an average sewage strength for 

suspended solids of about 50 mg/1, and for BOD the average concentration 

was 15 mg/1. These values are typical of very dilute sewage. 

Since the flow to this chamber is low and is sanitary flow, the 

lines upstream should be checked for any possible storm connections, and 

the connections eliminated. This overflow, in turn, may then be eliminated . 
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RUTHERFORD AVENUE OVERFLOW CHAMBER, RUTHERFORD 

This overflow chamber serves a drainage area of about 151 acres. 

The area is served with separate sanitary sewers. It has been estimated 

that the dry weather flow is about 0.14 MGD during both dry and wet weather 

months. 

Metering and sampling facilities were installed in this chamber 

commencing on August 24, 1975 and continuing through October 19, 1975. 

During this period of time, thirteen rainfalls were recorded; however, no 

overflows were observed. Blank metering charts were obtained which verify 

this absence of an overflow condition. 

However, samples of storm flow were taken during rainfall 

conditions, although no overflow occurred. These samples showed total 

( suspended solids averaging 215 mg/1 and a BOD averaging 151 mg/1. Samples 

of the dry weather flow indicated an average sewage strength for suspended 

solids of about 176 mg/1, and for BOD the average concentration was 135 ng/1. 

These values are typical of domestic sewage. 

Since the flow to this chamber is low and is sanitary flow, the 

lines upstream should be checked for any possible storm connections, and 

the connections eliminated. This overflow, in turn, may then be eliminated. 
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STEWART AVENUE OVERFLOW CHAMBER, KEARNY 

This overflow chamber serves a tributary area of only 34 acres. 

The area is provided entirely with combined sewers. The average daily 

dry weather flow was estimated to be about 0.06 MGD during both dry and 

wet weather months. 

Metering and sampling facilities were installed in this chamber 

beginning August 6, 1975, and extending through October 24, 1975. During 

this period of observation, thirteen rainfalls occurred and overflows 

are estimated to have occurred on eleven occasions. It has been estimated 

that overflow will occur at this chamber about 60 to 75 times per year, 

based upon rainfall occurrences of 70 to 90 times per year. 

It was found that approximately 0.06 inches per hour of average 

rainfall intensity was required to cause overflow. The volume of overflow 

was found to range from 0.1 to 0.4 MG. However, the peak storm water 

overflow rate has reached 14 MGD. 

Sampling of the dry weather sewage at this chamber showed that 

suspended solids concentrations averaged 255 mg/1 and BOD averaged about 

271 mg/1. This area is primarily residential in nature. 

The sampling of the storm water overflow showed that total 

suspended solids concentrations averaged 144 mg/1 and BOD values averaged 

only 36 mg/1. The lower wastewater characteristics for BOD are attributed 

to the dilution effect in this district due to storm flows. 
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WASHINGTON AVENUE OVERFLOW CHAMBER, KEARNY 

The Washington Avenue overflow chamber serves a tributary area 

of about 37 acres, all of which are provided with a combined sewer system. 

The estimated dry weather flow was found to range from about 0.06 to 0.07 

MGD during dry and wet weather months, respectively. 

Under storm flow conditions in the collection system, it was 

found that this overflow was activated with essentially rainfalls of 

intermediate intensity. 

Metering and sampling facilities were installed and maintained in 

this chamber commencing on June 5, 1975, and continuing through August 7, 

1975. During this period of time, sixteen rainfall occurrences were 

( , observed. The total rainfall ranged from as little as 0.10 inches to as 

much as 2.55 inches. During this period of observation (which happened 

to fall at a time of especially heavy rainfalls), it was determined that 

fifteen overflows occurred at this chamber. It was found that, when the 

average rainfall intensity approached or exceeded about 0.07 to 0.09 

inches per hour, overflow was likely to occur. 

It was observed that the volumetric overflow was minimal, ranging 

from a negligible amount to about 0.1 MG. Peak overflow rates were found 

to reach 5 MGD. 

The results of sampling during non-rainfall conditions showed 

total suspended solids concentrations averaging about 122 mg/1, while BOD 

concentrations averaged over 300 mg/1. Sampling during times of storm 

flow indicated that total suspended solids averaged about 314 mg/1 and BOD 

concentrations averaged about 68 mg/1. The higher total suspended solids 
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values during storm flow were indicative of concentrated pollution due to 

the flushing action, which is typical of the sewage in combined sewer systems. 

The lower BOD concentrations during storm flow are attributed to the dilution 

effect of the increased flow. 
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GARDEN STATE PAPER COMPANY OVERFLOW CHAMBER, GARFIELD 

The Garden State Paper Company overflow chamber is located in the 

vicinity of the driveway entrance to the Garden State Paper Company in the 

City of Garfield, over a 30-inch circular cast iron force main interceptor 

which serves the paper company plant. This interceptor leaves the plant 

premises and crosses the Passaic River for connection with the PVSC main 

interceptor, on the westerly side of the Passaic River in this area. A 

manually operated by-pass gate controls any overflow from this point, which 

is directed through a 24-inch circular cast iron outfall line to an outfall 

point at the easterly shoreline of the Passaic River, just south of the 

plant entrance. 

The tributary flow, which is the total plant industrial flow in 

this individual line, ranged from 7.6 MGD during dry weather months to 

8.9 MGD during the wet weather months. However, this difference in 

readings between the dry and wet weather months is due to variations in 

plant activity, rather than excessive infiltration in the line, since the 

line is a cast iron main. The extent of any infiltration in this area 

will be borne out with further investigation. 

This overflow is classified as Inactive by PVSC. Accordingly, 

no metering facilities were installed at this location and no results can 

be presented on overflow rates, other than an estimate that, with a full 

by-pass, the overflow at this point would range from the 7.6 to 8.9 MGD 

of reported plant flow. 

Sampling of the sewage flow, however, was obtained during both 

dry weather flow periods and during periods of rainfall activity in the area. 
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Sampling of the dry weather flow (during periods of no rainfall) showed 

that total suspended solids averaged 2108 mg/1. Sampling of the sewage 

flow during rainfall conditions, through the chamber screening at the 

siphon inlet chamber over the plant force main, showed that total 

suspended solids averaged 2301 mg/1, and BOD values averaged about 1064 

mg/1. There was very little difference between suspended solids during 

dry weather flow periods and during storm flow periods (or rather 

periods of rainfall activity in the area), and this can be expected 

because the line is a force main. 

This overflow is intended only for emergency use, and as such 

is classified as Inactive by PVSC. 
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WALLINGTON PUMPING STATION OVERFLOW. WALLINGTON 

The Wallington Pumping Station overflow is located in the Borough 

of Wallington at a point just north of the inlet where the two siphon lines 

of the Garfield-Wallington-Passaic branch interceptor sewer begin to 

cross the Passaic River, prior to entering the Wallington Pumping Station. 

The manual slide gate located at a concrete headwall controls the overflow 

at the pier and bulkhead line of the river at this point. The outfall 

line from the inlet siphon chamber consists of a 48-inch round corrugated 

metal pipe. The tributary area associated with this overflow is about 

2,524 acres, which is served by separate sanitary sewers along this branch 

interceptor. 

The average daily dry weather flow in the tributary area was 

measured to be about 8.4 MGD during dry weather months and about 10.6 MGD 

during the wet weather months, reflecting a possible infiltration rate of 

about 2.2 MGD. 

This overflow is classified as Inactive by PVSC. Accordingly, 

no metering facilities were installed and no results are presented herein 

on overflow rates. 

However, sampling of the sewage flow was obtained at the siphon 

inlet chamber during both dry weather flow periods and during periods of 

storm flow. Sampling of the dry weather flow showed that total suspended 

solids concentrations averaged about 293 mg/1 and BOD values averaged 

624 mg/1. Sampling during storm flow showed that total suspended solids 

averaged about 134 mg/1, and BOD concentrations averaged 331 mg/1. These 

latter results reflect the dilution effect of the storm flows. The high 
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BOD values are due to the industrial portions of this sewage. 

This overflow is available as possible, relief for the entire 

Garfield-Wallington-Passaic branch interceptor, and as such, is only 

intended for use during emergency situations, for maintenance purposes, 

etc. 
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PASSAIC TAIL RACE OVERFLOW, PASSAIC 

The Passaic Tail Race Overflow is located just north of the 

Wallington Pumping Station, along the westerly shore of the Passaic River, 

in Passaic. This overflow serves as relief for the Tail Race line, which 

consists of a sanitary sewer running in a north-south direction along the 

westerly shore of the Passaic River for a distance of about 1,250 feet, 

north of the Wallington Pumping Station. 

The overflow line itself is a short section of pipe about twenty 

feet in length, constructed at right angles from a sanitary sewer manhole 

over the Passaic Tail Race, and leading to a concrete headwall outfall 

point on the edge of the river. A 12-inch manual slide gate controls 

the overflow. The area tributary to the overflow to the Tail Race line 

at this point is only about 6 acres. 

The average daily dry weather flow was found to be about 0.1 MGD 

during both dry and wet weather months. This overflow is classified 
* 

as Inactive by PVSC. Accordingly, metering facilities were not installed 

and no results are presented herein on overflow rates. 

However, sampling of the sewage flow was obtained at the sanitary 

sewer chamber, at the point where the outfall line is constructed at riglt 

angles to the Passaic Tail Race line. Sampling was obtained during both 

dry weather flow periods and during periods of storm flow. Sampling during 

dry weather periods showed that total suspended solids averaged only 27 

mg/1, with BOD concentrations averaging only 30 mg/1. 

Sampling taken during storm flow conditions at this location 

showed that total suspended solids averaged only about 22 mg/1, and BOD 
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values averaged only about 25 mg/1. The sewage at this location is 

strictly sanitary sewage, with very low concentrations due to dilution. 

This overflow point is very minimal in terms of importance to 

the system and could be eliminated. However, in the event that industrial 

development in this area is re-established in future years, this overflow 

should possibly be kept intact to serve the Tail Race line at this point. 

The overflow is intended to be used for emergency relief purposes, or 

for maintenance purposes. 
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LODI FORCE MAIN OVERFLOW, PASSAIC 

The Lodi Force Main overflow is located at the point where the 

Lodi Force Main reaches the westerly shore of the Passaic River, just 

ahead of the Lodi Venturi Meter, adjacent to the Wallington Pumping 

Station in Passaic. The outfall line for the overflow consists of a 24-inch 

cast iron pipe leading to a concrete headwall and manual flap gate on the 

westerly shore of the Passaic River, adjacent to the Wallington Pumping 

Station. Being so situated, this overflow can bypass the entire Lodi 

Force Main flow, which consists of separate sanitary sewage. 

The tributary area associated with this overflow is about 3,246 

acres, serving the municipalities of Saddle Brook, South Hackensack, Lodi, 

and a portion of Wood-Ridge. The average daily dry weather flow associated 

with this tributary area was found to be about 5.41 MGD during the dry 

weather months, and about 5.52 MGD during the wet weather months. 

This overflow is classified as Inactive by PVSC. Accordingly, 

no metering facilities were installed on the force main and no results 

are presented herein on overflow rates. 

However, sampling of the sewage flow was obtained during both 

dry weather flow periods and during storm flow periods. The sewage samples 

were taken at the wet wells for the two pumping stations which are the 

major contributors to the sanitary sewage flowing in the Lodi Force Main. 

These pumping stations were the Mayhill Street station in Saddle Brook, 

and the Richmond Station in Lodi. 

Sampling of the dry weather flow showed a total suspended 

solids average of 172 mg/1, and BOD values averaging 189 mg/1. Samples 
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taken during storm flow conditions indicated total suspended solids 

averaging 187 mg/1. No BOD results were obtained from the storm samples. 

This overflow is only used for purposes of emergency relief, 

for possible localized flooding conditions, or for maintenance purposes. 
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WOODWARD AVENUE OVERFLOW CHAMBER, RUTHERFORD 

The Woodward Avenue overflow chamber serves a sewer district 

of 206 acres. The area is residential in nature and is served entirely 

by sanitary sewers. The estimated average daily flow during both dry and 

wet weather months was about 0.19 and 0.20 MGD, respectively. 

The overflow outfall line to the Passaic River was found to be 

obstructed somewhere between the tide gate chamber and the outfall point. 

The tide gate chamber was filled with water from a fire hose and the 

outfall point at the river was inspected for signs of flow; however, none 

was observed. Therefore, this overflow has been classified as Inactive 

by PVSC. No flow metering facilities were installed in this overflow 

chamber. Therefore, no results are presented on overflow rates. 

Sampling of the flow was performed, however, during both dry 

weather periods and periods of storm flow. The dry weather sampling 

showed that total suspended solids averaged about 247 mg/1, with BOD values 

averaging about 393 mg/1. The samples taken during storm flow showed that 

total suspended solids averaged 135 mg/1 and BOD averaged 139 mg/1. These 

latter concentrations reflect the dilution effect due to the storm flows. 
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YANTACAW STREET OVERFLOW, CLIFTON 

The Yantacaw Street overflow is located in the City of Clifton 

on the inlet siphon chamber where the PVSC main interceptor crosses the 

Third River, adjacent to the Yantacaw Pumping Station. A manual slide 

gate controls the overflow at this point. The outfall consists of two 

5'-6" by 6'-0" arched concrete conduits which can conduct the overflow 

to an excavated channel leading to the Third River, and thence to the 

Passaic River. Being so situated, this overflow can bypass the entire 

flow upstream of this point tributary to the PVSC main and branch inter

ceptor system all the way to its northern terminus in the City of Paterson. 

This tributary area is about thirty-eight square miles. The average daily 

dry weather flow was 99 MGD during- dry weather months and 122 MGD during 

wet weather months for this entire upstream tributary area. 

This overflow is classified as inactive by PVSC. Accordingly, 

no metering facilities were installed and no results are presented herein 

on overflow rates. 

However, sampling of the sewage flow was obtained during both 

dry weather flow periods and storm flow conditions. The sampling of the 

dry weather flow showed total suspended solids concentrations averaging 

538 mg/1 and BOD values averaging 280 mg/1. 

Sampling of the sewage flow during storm conditions showed that 

total suspended solids averaged 451 mg/1, and that BOD values averaged 

259 mg/1. Dependent upon the time of sampling, the higher values indi-
I I 

cated herein for the storm sampling would tend to reflect concentrations 

due to flushing action. 
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This overflow should be 

relief and maintenance purposes. 

maintained, as is, for both emergency 
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YANTACAW PUMPING STATION OVERFLOW. CLIFTON 

The Yantacaw Pumping Station overflow is located at the Yantacaw 

Pumping Station in Clifton. This overflow is a relief line for the 

Rutherford-Lyndhurst branch intercepting sewer at the point where this 

branch interceptor crosses the Passaic River and enters the Yantacaw 

Pumping Station. A manual slide gate controls the overflow at this point, 

which is through a 30-inch circular outfall line to an excavated overflow 

channel leading from the vicinity of the pumping station to the Third River, 

and thence to the Passaic River. This overflow can bypass all of the flow 

entering the Yantacaw Pumping Station through the Rutherford-Lyndhurst 

branch intercepting sewer. 

The tributary area associated with the branch interceptor is 

about 1,359 acres, all of which consists of separate sanitary sewers. The 

average daily dry weather flow at this point was found to be about 3.1 MGD 

during dry weather months and about 3.8 MGD during wet weather months, 

reflecting a possible infiltration rate of about 0.7 MGD. 

This overflow is classified as Inactive by PVSC. Accordingly, 

no metering facilities were installed and no results are presented herein 

on overflow rates. However, sampling of the sewage flow was obtained durimg 

both dry weather flow periods and during storm flow periods. Samples 

which were taken during dry weather flow periods showed total suspended 

solids averaging 130 mg/1 and BOD values averaging 592 mg/1. 

Samples of the sewage taken at the screen chamber of the pumping 

station during storm flow conditions showed total suspended solids concen

trations averaging 133 mg/1, and BOD values-averaging 422 mg/1. These 
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figures reflect somewhat the effects of dilution of concentrations due 

to storm flow. 

This overflow is used only for localized pumping station relief 

purposes in the event of an emergency, and for maintenance purposes. 
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NORTH ARLINGTON- OVERFLOW CHAMBER, NORTH ARLINGTON 

The North Arlington overflow chamber serves a tributary area of 

560 acres. The area is provided with separate sanitary and storm sewers. 

The estimated average daily dry weather flow was found to be 0.93 MGD during 

dry weather months and 1.38 MGD during the wet weather months. This 

difference of 0.45 MGD represents possible excessive infiltration/inflow. 

This chamber is located at the point where the Kearny-North 

Arlingtor PVSC branch interceptor sewer begins to cross the Passaic 

River for connection with the PVSC main interceptor on the westerly side 

of the river. 

The overflow chamber consists of an outfall line, which is 

located immediately above the siphon line at the start of the river crossing 

at this point. The exact point of outfall for the overflow could not be 

determined, as the expected point of exit was covered with debris. It was 

determined from investigation that the outfall line is obstructed. 

Accordingly, this overflow has been classified as Inactive by PVSC. Since 

no metering was performed for this location, no data are presented herein 

on overflow rates. No overflow was observed at this location. 

Samples of the sewage flow were obtained during dry weather and 

storm flow conditions. The dry weather flow sampling showed total sus

pending solids averaging 102 mg/1 and BOD concentrations averaging 242 mg/1. 

which is typical of domestic sewage. The sample obtained during storm 

flow conditions in the overflow chamber showed total suspended solids 

averaging 71 mg/1 and BOD values averaging 149 mg/1, reflecting the 

dilution effect of these sewage concentrations during storm flow conditions. 
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The excessive infiltration/inflow in this area should be 

eliminated with future investigation. Under the present conditions, 

this overflow chamber does have the capacity to overflow automatically, 

in the sense that there is a physical connection from the overflow 

chamber to the river (which is nonetheless obstructed at the present 

time). However, provisions could be made for this overflow to be 

operated manually, similar to the overflow arrangements at the pumping 

stations, so that relief for this branch interceptor can be controlled 

whenever emergency or maintenance conditions dictate doing so. 
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NEWARK AREA OVERFLOWS 

Extent of Area and Peak Overflow Rates 

Fifteen active overflows were observed and studied in the 

City of Newark area. There are no inactive overflows in the City 

of Newark. 

These overflows are located along the Passaic Valley Sewer

age Commissioners' interceptor sewer adjacent to the Passaic River. 

The interceptor sewer in the City of Newark extends a distance of 

approximately 3.8 miles to the most southerly PVSC overflow. 

The fifteen active overflows serve a total tributary area of 

approximately 3,955 acres, essentially all of which are served by 

combined sanitary and storm sewer systems. These overflows are 

activated during storm flow conditions in the combined sewer collection 

systems when rainfall occurs. 

A majority of the overflows is activated automatically in the 

City of Newark. However, due to extremely heavy flow, it is necessary 

to bypass directly to the Passaic River the entire flow from up to as 

many as eight of the combined sewer systems which are tributary to 

overflow chambers. 

In addition to the fifteen overflow chambers, the Second River 

Union Outlet sewer is manually regulated, with resultant discharge 

into the Passaic River during storms, and this regulation is necessary 

to alleviate surcharge in the PVSC interceptor sewer. This overflow is 

discussed separately following the Newark overflows. 
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In addition to this area, approximately 1,400 acres in the 

City are provided with combined sewers and connect directly to the 

PVSC interceptor sewers without benefit of PVSC overflow chambers. This 

area is located downstream of the 3,955 acres which are provided with 

overflow chambers. It is apparent that the inflow from this area 

creates surcharge in the PVSC interceptor sewer and subsequent storm 

water overflow at the low-lying upstre'am overflow chambers. However, 

the discovery of several overflows located within the City of Newark 

system may explain how "relief" is obtained from surcharge which would 

otherwise occur. The necessity for study and elimination of these 

overflows in conjunction with the PVSC overflow control is obvious if 

pollution of the Passaic River overflows is to be eliminated. 

The capacity of the combined sewer system in these fifteen 

districts has been estimated to be approximately 3,250 Million 

Gallons per Day (MGD). It is interesting to note that this carrying 

capacity approximates 1 cubic foot per second (cfs) per acre of 

drainage area, which is indicative of a faily well designed storm 

sewer system. 

The measured average daily dry weather flow in the combined 

sewer systems (3,955 acres) tributary to the fifteen overflows in the 

City of Newark was found to be about 52 MGD, which includes sanitary 

sewage from separate sewer systems outside of the City of Newark 

limits that are connected into the City's system. 

During wet weather months, when the ground water table is 
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high, the average daily dry weather flow (when no rainfall occurs) 

was found to be approximately 61 MGD. This indicates that additional 

ground water infiltration of,approximately 9 MGD prevails in the 

collection system of the City of Newark, and in upstream areas which 

connect through the City's system. This infiltration is attributed to 

the combined sewer system, which was constructed so as to permit ground 

water entry into the pipeline, and does not include comparison with 

theoretical flow. This is generally found to prevail in combined 

sewer systems where little attention is normally provided in 

constructing tight joints. Therefore, removal of infiltration in a 

combined sewer system may be found to be difficult, costly, and 

ineffective. 

The total estimated piping of combined sewers in the City of 

Newark which is served with combined sewers and which is tributary to 

the PVSC interceptor sewer is approximately 187 miles or 989,000 linear 

feet. It has been estimated that the cost of construction of separate 

sanitary sewers for the City of Newark would be approximately $215 million. 

Under such a separation plan, it has been assumed that the existing com

bined sewer pipelines would be severed from any sanitary sewer lines, 

and that the old combined sewer lines would be utilized as separate 

storm sewer facilities. In order to effect a meaningful reduction in 

the infiltration through complete system separation, it would also be 

necessary to install new house connections extending from the street to 

the property line, if not all the way into the building structure, to 

assure that old-type building drainage systems with built-in ground 
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f  

water infiltration will have been eliminated from the collection system. 

The fifteen overflow chambers in the City of Newark are served 

by drainage areas ranging in size from as little as eight acres to as 

large as 1,621 acres. The aggregate capacity of the combined storm 

sewer pipelines which serve these tributary combined sewer areas has 

been estimated to be 3,250 MGD. This is equivalent to about 62 times 

the average daily dry weather flow measured in the tributary area. 

The estimated aggregate capacity of the overflow pipes from the chambers 

to the river has also been estimated to be 3,250 MGD. In other words, 

under conditions of an extensive storm which would inundate and sur

charge the entire collection system, a flow of approximately 3,250 MGD 

^ or more could enter the fifteen overflow chambers with the possibility 

of discharge into the river of about the same flow rate. With a rain

fall intensity of 1 inch per hour, all of the 15 combined sewer systems 

will flow full and many of the pipelines are under surcharge. The 

overflow into the Passaic River would be at a high rate and would be 

indicative of the fact that the interceptor sewer would be flowing full 

and unable to accomodate such overflow. 

It will be noted that the interceptor sewer at the upstream or 

northerly terminus of the City of Newark has a carrying capacity of 

only about 370 MGD. It is obvious that this interceptor sewer is 

entirely inadequate to carry but a very small portion of the total 

storm flow potential from the combined sewers in the City of Newark. 
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Table 4 has been prepared to show the salient features of the 

fifteen overflows in the City of Newark. This table is entitled 

"Tabulation of Passaic Valley Sewerage Commissioners' Overflows in the 

Newark Area." This table sets forth a tabulation of the overflow 

location and discharge permit number, the area tributary to each overflow 

chamber, the measured dry weather flow under seasonal conditions, the 

estimated capacity of the combined sewers tributary to these areas, the 

estimated overflow capacity from these chambers to the river, and finally 

the observed recorded peak flow rates and estimated volume of dis

charge into the Passaic River. 

Overflow Estimates Based on Rainfall 

A study has been made of the theoretical volume and peak 

flow rate of discharge from the overflows in the Newark collection system, 

based upon rainfalls of various intensities and durations. A rainfall 

of approximately one inch occurring at a uniform rate over a 24-hour 

period will result in a total volume of approximately 27,000 gallons of 

water on each acre. Based upon the drainage area of each district, and 

giving due consideration to factors such as coefficient of runoff, 

quantity of catch basins, storm sewer interception efficiency, and other 

relevant factors, it has been estimated that from such a rainfall, 

approximately 50 percent to 60 percent of the rainfall will enter the 

collection system. It has been estimated that only 11 of the 15 over

flow stations will respond to a rainfall of this relatively low intensity 
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Overflow 
Locat ion 

Clay Street 

Saybrook Place 

Rector Street 

Fourth Avenue 

Herbert Place 

Polk Street 

City Dock 

Freeman Street 

Verona Avenue 

Jackson Street 

Passaic Street 

Orange Street 

Bridge Street 

Delavan Avenue 

Third Avenue 

TOTAL 

Discharge 
Permit 
Number 

Tributary 
Area 

(Acres) 

033/N-006 2874/1621 

037/N-010 306 

036/N-009 177 

032/N-005 225 

030/N-003 298 

040/N-013 199 

038/N-011 380 

041/N-014 149 

028/N-001 367 

039/N-012 83 

033/N-006C 31 

034/N-007 13 

035/N-008 10 

029/N-002 88 

031/N-004 8 

5,208/3,955 

*ln common with Clay Street 

TABLE 4 

TABULATION OF PVSC OVERFLOWS IN THE NEWARK AREA 

% of Area 
with Combined 

Sewers 

56% (1621) 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
100 

100 

100 

DRY WEATHER FLOW 
Dry Weather 
Months (MGD) 

27.20 

4.82 

l.SS 

1 . 6 0  

1.20 

1.63 

9.78 

1.00 

1.59 

1 . 0 6  

0.30 

Neg. 

Neg. 

0.20 

Wet Weather 
Months (MGD) 

31.60 

4.90 

1.90 

1.95 

1.85 

1.66 

11.66 
1.20 

2.28 

Estimated 
Maximum 
Storm 

Capacity 
(MCD) 

727.4 

375.0 

244.0 

262.1 

135.6 

586.0 

511.0 

55.3 

143.8 

.1.06 (Est.) 174.0 

0.34 

Neg. 

Neg. 

0. 38 

(Included in Fourth Avenue) 

52.26 60.78 

5.0 

15.9 

6.3 

3.5 

3.4 

3,248.3 

EstImated 
Maximum 

Overflow 
Capac ity 
to River 
(MCD) 

490.0 

415.0 

414.0 

71.6 

368.1 

394.0 

409,7 

55.3 

222.0 

174.0 

* 

37.9 

13.6 

180.0 

2.6 

3,247.8 

Mix iinura 
Peak 

Recorded 
Overflow 
to River 
(MGD) 

Maximum 
Overflow 
Observed 
(MC) 

337 48.0 

89 8.1 

68 7.9 

62 6.0 
110 4.9 

62 3.5 

111 3.4 

16 2.9 

80 2.2 

67 0.6 

7 0.4 

None 

None 

None 

(See Fourth Ave.) 

1,009 87.9 
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(1 inch in 24 hours or 0.04 inches per hour). Of the estimated portion 

of the rainfall which is intercepted by the combined sewer system, 

it has further been estimated that about 6-16 Million Gallons (ItG) will be 

discharged from the overflow chambers in the Newark Area, and the 

balance would be conveyed downstream for treatment and disposal. With 

a more intense rainfall, namely, 1 inch occurring in 12 hours, it has 

been estimated that approximately 108 to 128 million gallons of storm 

water will be collected by the combined sewer system in the Newark Area. 

Of this amount, together with dry weather sewage flows, it has been es

timated that approximately 30 to 40 million gallons will be discharged into 

the Passaic River in the Newark Area, with the balance delivered down

stream through the interceptor sewer for treatment and disposal. Assuming 

that a 1-inch rainfall occurs in approximately 6 hours, with a higher 

intensity, namely, 0.17 inches per hour, it has been estimated that 

approximately 11 overflows will be activated out of the total of 15. 

Under this storm condition, the overflow into the Passaic River in the 

Newark Area would range from about 42 to 51 million gallons, and the 

balance of the estimated storm flow would be intercepted by the com

bined sewer system and would be carried downstream for treatment and 

disposal. 

With a more intense rainfall of one inch per hour, it has 

been estimated that most of the overflows would discharge. The estimate 

of flow into the Passaic River in the Newark Area under this storm flow 

condition would range from about 52 to 61 million gallons, with the 
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balance carried downstream for treatment and disposal. When a rainfall 

of 2 inches occurs (as contrasted to 1 inch as set forth under the 

various time-duration conditions) the following estimates have been 

made of the overflow into the Passaic River from the overflows in the 

City of Newark: 

Time Duration 

of 2-inch Storm Estimated Overflow 

24 hours 61 to 79 MG 

12 hours 84 to 104 MG 

6 hours 96 to 116 MG 

1 hour 106 to 126 MG 

A study has also been made of the theoretical volume and peak 

flow rate of discharge from the Jabez Street area of about 1400 acres 

not served with PVSC overflows. With a rainfall of one inch occurring in 

12 hours, it has been estimated that approximately 5 to 9 million gallons 

will be discharged into the Passaic River at an overflow on the City of 

Newark system, with the balance delivered downstream through' the interceptor 

sewer for treatment and disposal. Assuming that a one-inch rainfall occurs 

in approximately 6 hours with a higher intensity, namely 0.17 inches per 

hour, it has been estimated that the overflow into the Passaic River from 

this area would range from 12 to 16 million gallons, and the balance of the 

estimated storm flow would be intercepted by the combined sewer system and 

carried downstream for treatment and disposal. With a more intense rain

fall of one inch per hour, the estimate of flow into the Passaic River froi 

this area would range from about 18 to 22 million gallons, with the balance 
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carried downstream for treatment and disposal. It is obvious that the 

PVSC interceptor sewer is inadequate to carry but a limited amount of the 

total storm flow potential from the Newark combined sewers in this 1400-

acre area not served by PVSC overflows. 

Overflow Measurements 

During the periods of observation and study of each of the 

fifteen overflow chambers, approximately 45 to 70 rainfalls were observed 

at the various overflows. Installation of depth-recording gauges in these 

overflow chambers provides a means for measuring the overflow. Automatic 

recording charts were utilized to determine the time, duration, and volume 

of overflows which occurred during rainfall periods. Automatic sampling 

equipment was also installed in these chambers so that samples could be 

collected and analysis made of the overflow to determine the extent of the 

pollution discharged into the Passaic River. 

The results of these studies and measurements indicate that 

the maximum recorded overflow to the river from the fifteen chambers 

during this period of study was at the peak rate of approximately 

1,000 MGD. However, this overflow rate was of short-term duration and 

does not reflect the volume of overflow discharged into the river. 

The volume of overflow from the fifteen overflow chambers was 

determined to be almost 90 Million Gallons (MG) during this period of 

observation and study under the maximum storm flows observed. 

It would appear from the results of this study that overflow 

does occur at approximately eleven overflows whenever the rainfall 

approaches or exceeds 0.08 inches per hour. No overflew was observed or 
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measured at four overflow chambers and it appears that these chambers 

could be eliminated without detrimental effect upon the operation of 

the collection system, or in increasing overflow to the river. 

The aggregate overflow to the Passaic River in the City of 

Newark under maximum storm flow conditions observed was somewhat less 

than anticipated. Based upon the observations and studies, it is 

possible, however, to make some projections of what the overflow might 

be under more severe rainfall conditions than those observed during the 

period of study. An attempt has been made to do this in the overflow 

chambers which are considered to be most critical in the collection system. 

In general, it was found that, in the City of Newark area with 

combined sewer systems, overflow occurred shortly after the start of 

rainfall of even modest intensity (0.05 - 0.08 inches per hour). The 

overflow would continue, generally, during the entire period of rainfall, 

but would terminate shortly after, or at the same time that the rainfall 

stopped. Thus, all of the overflows were found to be rainfall-sensitive, 

and it can also be stated that the overflows were of relatively short-

term duration, and were related directly to the time, duration, and 

intensity of rainfall. 

The most important overflows located within the City of Newark 

which are tributary to the Passaic Valley interceptor sewer are Clay Street, 

Saybrook Place, Rector Street, Fourth Avenue, and Herbert Place. Clay 

Street is by far the most important and critical overflow because of its 

large tributary area. It has been estimated that the outlet pipe from 
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Clay Street has a carrying capacity of 490 MGD. The estimated capacity of 

the incoming combined sewer which flows through this chamber is approximately 

728 MGD. Thus, with periods of heavy rainfall it is apparent that discharges 

of high frequency and fairly large volume must occur at this overflow chamber. 

Interceptor Capacity 

The location of the interceptor sewer and the fifteen overflow 

chambers along the Passaic River in the Newark area is shown on Plate 4. 

The interceptor sewer passing through the City of Newark varies 

in size and capacity. At the northern boundary of the City, where the 

Second River Union Outlet sewer enters the PVSC interceptor sewer line, 

the capacity is about 216 MGD. This capacity increases at a gradual rate 

and is approximately 300 MGD where the Kearny-Harrison connection connects 

with the interceptor sewer line. In the downstream reaches, the interceptor 

sewer has a capacity of approximately 370 MGD. Under surcharge conditions 

and with maximum pumping at the pumping station, it has been estimated that 

the capacity of the lower reaches of this interceptor sewer is about 

400 - 450 MGD. 

It is obvious that the interceptor sewer is inadequate to carry 

but a limited amount of the total storm flow potential from the City of 

Newark combined sewers. 

City of Newark Overflows 

A very important discovery during this study period was that many 

overflows are located within the City of Newark system which discharge 

directly into the Passaic River through the internal overflow lines. It has 

been estimated that approximately fourteen such overflows occur within 
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the City's system. These operate entirely independently of the Passaic 

Valley Sewerage Commissioners' system, and are located as follows: 

Doremus Avenue near Roanoke Avenue 

Sixth Avenue near Thirteenth Street 

Grafton Street at McCarter Highway 

Delavan Avenue at Erie-Lackawanna Railway 

Summer Avenue at Elwood Avenue 

Academy Street at Newark Street 

Second Avenue at Broadway 

South Street at Dawson Street 

Earl Street at Frelinghuysen Avenue 

Peddie Street Chamber 

Queen Street Chamber 

Waverly District Chamber 

Wheeler Creek 

Adam's Creek 

Three of these City of Newark overflows (Grafton Street, Delavan 

Avenue, and Summer Avenue) are located in the vicinity of the area tributary 

to the PVSC Delavan Avenue overflow. One of these overflows (Second Avenue) 

is located in the area tributary to the PVSC Fourth Avenue overflow. Another 

of these overflows (.Academy Street) is located in the area tributary to the 

Saybrook Place PVSC overflow. 

Also, the Sixth Avenue Newark overflow is located at the Newark-

East Orange boundary in the area which is tributary to the Clay Street PVSC 

overflow. Being so situated, whatever overflows which do occur at these 

125 

KLLQ1G4Q 



F . L S O N  T .  K I L I . A M  A S S O C I A T E S .  I N C .  

'locations are not reflected in the flow measurements which were performed 

at the downstream points of connection to the PVSC main interceptor. The 

remaining eight overflows are not located in areas which are directly 

tributary to PVSC overflows in the Newark area. They are located generally 

in the greater Waverly, Queen, and Peddie Districts of Newark, and are 

tributary to the Newark South Side intercepting sewer. 

It is suggested that a determination be made at this time by 

the concerned regulatory agencies concerning the authorization of a more 

detailed evaluation of the quantity and quality of these discharges out

side the Commissioners' jurisdiction, so that the findings and the 

possible remedies to these conditions may be considered under an inte

grated plan. 

Individual Overflow Chambers 

A condensed description and analysis of each of the existing 

overflows in the Newark area are set forth on the following pages. The 

Second River Union Outlet Overflow narrative is included here as the 

last narrative. 
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CLAY STREET OVERFLOW CHAMBER 

The Clay Street overflow serves a tributary area of approxi

mately 2,874 acres, 1,621 acres of which contain combined sewers. The 

theoretical dry weather flow in this tributary area was determined to be 

approximately 14.6 MGD. The actual dry weather flow was found to be 

27.2 MGD during dry weather months and 31.6 MGD during wet weather 

months. Therefore, it has been determined that the infiltration in this 

tributary area ranges from about 12.6 to 17 MGD, compared with theoretical 

flows. 

Under storm flow conditions, it was found that this overflow 

is activated with essentially every rain. 

The Clay Street overflow chamber is an outlet for the largest 

combined sewer system and drainage area tributary to the Passaic Valley 

interceptor sewer. The discharge is into the Passaic River at a point 

opposite Clay Street. 

Depth measurement facilities were installed in the Clay Street 

overflow chamber and were maintained in service from a period beginning 

September 13, 1974 through September 21, 1975. During this period of 

time, rainfall was measured on 70 occasions. Overflow was determined, 

therefore, to have occurred approximately 56 times or about 80 percent 

of the time. No overflow occurred when rainfall was very light and of 

short duration, with intensities of approximately 0.01 to 0.04 inches 

per hour. However, at intensities generally of about 0.06 inches per 

hour or more, overflow occurred. An examination of the records of 
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rainfall will indicate that a majority of the rainfall intensities 

during the period of observation ranged from about 0.05 to as high as 

1.8 inches per hour and, under these conditions, overflow occurred. 

During the period of study, it was observed that the manual control of 

overflow at this chamber was required on approximately 18 to 20 occasions. 

The Clay Street overflow chamber is required to be manually 

controlled to increase the overflow which would otherwise occur under 

automatic operation in order to prevent surcharge and damage in the 

collection system. 

During the period of observation and study, it was observed 

that the volume of overflow under automatic conditions approached 50 

million gallons, while occurrences of 10 million gallons were not un

common. The peak rate of discharge was found to be in excess of 300 MGD 

on two separate occasions. 

Since this chamber must be manually controlled, the closing of 

the valve results in the discharge of all tributary flow into the Passaic 

River. Measurements were, therefore, taken to establish both peak flow 

rates and volume of overflow under these conditions. As a result of the 

closing of the valves, the volume of overflow ranged from 25 million 

gallons to 45 million gallons on many occasions. The peak flow rates 

were likewise higher when the valve was closed and these were found to 

be in excess of about 50 percent greater than what would occur under 

automatic conditions of overflow-200 MGD in lieu of 120 MGD, and 220 

MGD in lieu of 140 MGD. 
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At the Clay Street overflow chamber, surcharge was observed in 

the outfall line at such times as high tide and high river stages occurred 

in the Passaic River. Under these conditions, the backwater from the 

Passaic River controlled the volume of overflow which would otherwise 

occur at this chamber. At no time was inflow or river water intrusion 

observed at this chamber. 

The quality of the overflow was also determined by automatic 

sampling during some of the overflow occurrences. In general, it was 

observed that there was an extreme variation in the quality of the 

overflow, but the quality was considered to be very objectionable be

cause of the high BOD, high TSS, and high COD, all of which are attributed 

in great part to the heavy concentration of industrial waste. For 

example, the average BOD in the overflow ranged from 124 mg/1 to as high 

as 275 mg/1. Peak concentrations of individual samples almost as high as 

700 mg/1 were not uncommon. The COD ranged from about 276 mg/1 to as 

high as 879 mg/1. The suspended solids ranged from about 125 mg/1 to as 

high as 960 mg/1. The wide range in storm water overflow quality is at

tributed to the flushing effect which occurs in the initial sampling, 

during periods of high storm flow runoff, and the high concentration of 

industrial and sanitary wastes in the tributary area. 

It will be noted that approximately 1300 acres are tributary 

from the City of East Orange, and this increment of flow is strictly 

sanitary sewage. The major portion of the Newark area (90 percent) has 

combined sewers and the balance in the City in this district is separate 

sanitary sewer lines. 
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Based upon the observations at this overflow chamber, it 

appears that 46 to over 60 overflows per year can be anticipated at this 

location—depending upon the number of times, of course, that rainfall 

occurs. It appears that overflow is likely to occur approximately 66 

percent of the time that rainfall occurs. 
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SAYBROOK PLACE OVERFLOW CHAMBER 

The Saybrook Place overflow chamber serves a tributary area of 

306 acres, all of which are provided with a combined sewer system. 

The theoretical dry weather flow in this tributary area was 

determined to be approximately 1.5 MGD. The actual dry weather flow was 

found to range from about 4.8 to 4.9 MGD. From the above, it appears 

that the infiltration in this district is approximately 3.4 MGD. 

Under storm flow conditions in the collection system, it was 

found that the overflow was activated with essentially most rainfalls 

of even moderate intensity. 

The Saybrook Place overflow chamber is required to be manually 

controlled to increase the overflow which would otherwise occur under 

automatic operation in.order to prevent surcharge and damage in the 

collection system. 

Metering and sampling facilities were installed and maintained 

in this chamber from January 8, 1975 to June 29, 1975. During this 

period of time, 47 periods of rainfall occurred. The total rainfall 

ranged from about 0.04 to 1.85 inches. During this period of obser

vation, 23 overflows were measured or determined to have occurred. It 

was found that, when the average rainfall intensity approached or ex

ceeded about 0.05 inches per hour for a long duration, overflow was 

likely to occur. Thus, overflows occurred about 50 percent of the time. 

It was observed that the volumetric overflow ranged from 0.2 

to 8.1 MG per rainfall occurrence. Peak overflow rates were found to be 

as high as 89 MGD. 
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It is estimated that overflow will occur from 35 to 45 times 

at this chamber, based upon rainfall occurrences ranging from 70 to 90 

times per year. 

Sampling during dry weather periods indicated that the total 

suspended solids ranged from 41 mg/1 to 196 mg/1, with BOD ranging from 

61 mg/1 to 340 mg/1. 

The results of the sampling indicated that the storm water 

concentration was not too severe, with BOD values ranging from about 16 

mg/1 to as high as 228 mg/1. The Total Suspended Solids (TSS) were 

found to range from a low of 48 mg/1 to a peak of 460 mg/1, which was 

indicative of concentrated pollution due to flushing action. 

The Saybrook Place overflow chamber serves an area which is 

primarily domestic sewage with industrial waste (about 40 percent of 

flow) connected to this system. 

Some surcharge from high tide at the Saybrook Place overflow 

chamber was observed. In this chamber, infiltration or river water 

intrusion was observed in the initial stages of this study. However, 

this has been corrected by the staff of the PVSC. The result of surcharges 

at this chamber under high tide conditions is to reduce the freedom of 

overflow which would occur under either automatic operation or manually 

operated valve operation, resulting in the surcharge of the PVSC inter

ceptor sewer line. 
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RECTOR STREET OVERFLOW CHAMBER 

This overflow chamber serves a tributary area of approximately 

177 acres. The collection system in this district is a combined sewer. 

The theoretical average daily flow was found to be 1.3 MGD. Metering of 

the system flow indicated average daily dry weather flow to be 1.9 MOD. 

This appears to indicate a relatively constant infiltration rate of 

about 0.6 MGD year-round. 

Metering and sampling facilities were installed in this chamber 

from January 25, 1975 to August 7, 1975, during which time 48 rainfall 

occurrences were measured or observed. Thirty-one overflows were measured 

or observed which is indicative of 65 percent probability of overflow 

during periods of rainfall. It was further estimated that from 70 to 90 

^ rainfall occurrences are likely in the average year which will cause 

overflows at this chamber. 

The volume of overflow ranged from about 0.1 MG to 7.9 MG. 

However, by operating the flap gates, this chamber, like others in the 

City of Newark, is regulated to prevent system surcharge. This gate or 

valve action results in an increase in the overflow that would occur 

under automatic operation. However, observations made during our period 

of study indicated that this was not a controlling factor at this over

flow chamber. For example, the overflow measured at 1.9 MGD under 

automatic operation totaled 2.5 MGD on that occasion as a result of 

valve control. Peak flow rates were found to be fairly high at this 

overflow, ranging up to 68 MGD during periods of very intense rainfall. 
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The Rector Street overflow is sometimes influenced by high 

tide in the Passaic River. At periods of high tide in the Passaic River 

coincident with high overflows, a surcharge occurs which limits the 

outflow from the chamber and tends to increase the flow into the inter

ceptor sewer. It was never observed that surcharge conditions caused 

infiltration of the Passaic River into this chamber. 

Sampling during dry weather periods indicated that suspended' 

solids ranged from 38 mg/1 to 410 mg/1, and BOD ranged from a low of 

11 mg/1 to 189 mg/1. 

An analysis of the overflow waste characteristics indicated 

that the BOD ranged from about 40 mg/1 to over 200 mg/1. Samples repre

sentative of total suspended solids were obtained, in this chamber, and 

ranged from a low of 42 mg/1 to a high of 279 mg/1. It was observed 

that the overflow was typical and indicative of dilute domestic sewage. 
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FOURTH AVENUE OVERFLOW CHAMBER 

The Fourth Avenue overflow serves a tributary area of approx

imately 225 acres, all of which contain combined sewers. The theoretical 

dry weather flow in this tributary area was determined to be approx

imated 1.0 MGD. The metered dry weather flow was found to be 1.60 to 

1.95 MGD during the dry weather months and wet weather months, respect

ively. Therefore, the infiltration in this tributary area ranges from 

about 0.6 to 0.9 MGD. 

Measurements were made at this overflow chamber beginning on 

December 31, 1974, and extending through July 31, 1975. During this 

period of time, rainfall was measured on 56 occasions. Overflow was 

determined to have occurred approximately 46 times. Overflow was found 

to occur with rainfall intensities of approximately 0.05 to 0.07 inches 

per hour. 

An examination of the records of rainfall indicates that the 

overflow ranged from 0.1 to 4.7 million gallons during the period of 

observation, where peak overflow rates were found to be as high as 62 

MGD. 

It is estimated that overflows will occur from 55 to 70 times 

at this chamber, based upon rainfall occurrences ranging from 70 to 90 

times yearly. 
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( 
This overflow chamber is an actively operated and controlled 

overflow chamber because -of the necessity to avoid further surcharge of 

the interceptor sewer at critical time periods. The time duration of 

the overflows was not found to be excessive and, in general, was limited 

to the hours of rainfall when automatic overflow occurred. Likewise, the 

manual operation to control overflow was found to be for limited time 

periods, and generally as required to minimize system surcharge. 

Samples of the sewage taken during the dry weather periods 

indicated that suspended solids ranged from less than 10 mg/1 to about 

80 mg/1, while BOD concentrations ranged from 17 mg/1 to 282 mg/1. 

Collected samples of the overflow indicated the following 

wastewater characteristics: BOD values ranged from 22 to 150 mg/1; TSS 

^ values ranged from 150 to 273 mg/1. This collection area is primarily 

residential in nature. 
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HERBERT PLACE OVERFLOW CHAMBER 

The Herbert Place overflow chamber serves a tributary area of 

approximately 298 acres. This drainage area is served with combined 

sewers, and the theoretical average daily dry weather flow was determined 

to be 1.1 MGD. Measa ements of the dry weather flow in the collection 

system indicated that the average daily flow was 1.2 MGD to 1.85 MGD 

during wet weather months. This indicated an infiltration of approx

imately 0.1 to 0.7 MGD in the collection system. 

Metering facilities were installed in this chamber and were in 

service from December 31, 1974 through June 29, 1975. During this 

period of time, 49 rainfall occurrences were observed and 31 overflows 

occurred, or about 63 percent of the time. 

Overflows were found to occur whenever the rainfalls were 

about 0.05 inches per hour, with durations of 10-12 hours. At this 

overflow chamber, the volume of overflow was found to range from about 

0.1 to 3.0 MGD under automatic overflow conditions. However, this 

chamber, when manually controlled, resulted in increased overflow which 

was found to be as high as 4.9 MGD. This overflow chamber is an actively 

operated and controlled overflow chamber because of the necessity to 

avoid further surcharge of the interceptor sewer at critical time periods 

The time duration of the overflows was not found to be excessive and, m 

general, was limited to the hours of rainfall when automatic overflow 

occurred. Likewise, the manual operation to control overflow was found 

to be for limited time periods, and generally as required to minimize 

system surcharge. 
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The peak rates of flow in this overflow chamber were found to 

be fairly high, approaching 100 MGD on several occasions, with a maximum 

of 110 MGD. 

Sampling during dry weather periods indicated that suspended 

solids ranged from 134 mg/1 to over 300 mg/1; BOD concentrations ranged 

from 99 mg/1 to about 245 mg/1. 

The overflow characteristics indicated that the BOD ranged 

from a low of 17 mg/1 to over 200 mg/1. Suspended solids ranged from a 

low of 38 mg/1 to a high of 479 mg/1. It was apparent from the results 

of the sampling and testing that flushing or self-cleansing action 

resulting from peak storm flow rates resulted in high pollutional 

loadings for short time periods. 
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POLK STREET OVERFLOW CHAMBER 

The Polk Street overflow chamber serves a tributary area of 

approximately 199 acres. This area is served with combined sewers. The 

theoretical average daily flow in the district was determined to be 1.3 

MGD. Measurements indicated the average daily flow to be 1.6 MGD. This 

indicates an infiltration of only about 0.3 MGD. 

Metering and sampling facilities were installed and maintained 

in this overflow chamber from February 2, 1975 through August 7, 1975. 

During this period of time, 44 rainfalls occurred. Overflows were 

measured or observed on 28 occasions. Overflows were found to occur 

whenever the rainfalls were in excess of about 0.07 inches per hour 

provided that there was no tidal effect upon the outfall. The overflow 

( from this chamber was generally controlled by the high tide in the 

Passaic River. High river stages resulted in surcharge which closed the 

tide gates and prevented outflow from the chamber on many occasions 

during periods of rainfall. Subsequently, this overflow chamber is not 

typical of most which have a fairly free outlet in the City of Newark. 

The Polk Street outlet, like the Freeman Street and Jackson Street outlets, 

is located in the downstream reach of the Passaic River and is closest 

to the treatment plant. 

This overflow chamber is an actively operated and controlled 

overflow chamber because of the necessity to avoid further surcharge of 

the interceptor sewer at critical time periods. The time duration of 

the overflows was not found to be excessive and, in general, was limited 

to the hours of rainfall when automatic overflow occurred. Likewise, 

I the manual operation to control overflow was found to be for limited 
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time periods, and generally as required to minimize system surcharge. 

However, during the period when overflow did occur at this 

chamber, it was found that the volume was not excessive and a peak 

measurement of about 3.5 MG was made. It appears that the storm flow in 

this district stores in the rather large combined sewer which passes 

through this chamber. Subsequently, most of this How enters the PVSC 

system after the storm, and this occurs particularly when little over

flow can occur from this chamber because of high tide conditions. 

Peak storm flow rates of as high as 62 MGD were recorded, but 

these were of short-term duration, coincident with the period of intense 

rainfall. 

It is estimated that overflow will occur from 45 to 60 times 

at this chamber, based upon rainfall occurrences ranging from 70 to 90 

times yearly. 

Sampling of the sewage during the dry weather periods indicated 

that suspended solids ranged from less than 10 mg/1 to 182 mg/1, and BOD 

concentrations from 73 mg/1 to 677 mg/1. 

The overflow waste characteristics were indicative of typical 

domestic sewage with the effective dilution indicated by low BOD's of 25 

mg/1 and as high as 144 mg/1. No reliable readings were obtained of the 

suspended solids, but visual observations indicated fairly dilute overflows 

at this chamber. 
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CITY DOCK OVERFLOW CHAMBER 

The City Dock overflow chamber serves a tributary area of 

approximately 380 acres. This area is served by combined sewers and the 

theoretical average daily flow is approximately 2.2 MGD. Measurements 

in the system indicated that the average daily dry weather flow was 9.8 

MGD during dry weather months and about 11.7 MGD during wet weather 

months. This extreme variation of over 7 to 9 MGD daily is indicative 

of severe infiltration into the system, which warrants immediate investigation. 

Metering and sampling facilities were installed in this chamber 

from December 31, 1974 through July 21, 1975. During the period that 

this chamber was studied, rainfall occurred 56 times. Overflows were 

measured or observed on 35 occasions. In this chamber, infiltration or 

river water intrusion in the chamber was observed in the initial stages 

of this study. However, this has been corrected by the staff of the 

PVSC. It was found that this chamber was affected by high tides in the 

Passaic River. No overflow occurred from this chamber at such times as 

the high tide in the river caused backwater which completely closed the 

tide gates. The closing of the tide gates resulted in equalized flow on 

either side of the tide gates as the surcharged and stored combined 

sewer flow in the PVSC interceptor sewer reached equilibrium, commensurate 

with the ability of the pumps at the treatment plant to pump these 

unusually high storm flows. 
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The observations at this overflow chamber indicated that when 

overflow does occur (low tide conditions in the Passaic River), this 

condition approximates 3.4 MG. Peak discharge rates in excess of 100 

MGD were measured during periods of fairly intense rainfall conditions 

(0.26 inches per hour). 

It is estimated that overflows will occur at this chamber 

from 45 to 55 times based upon rainfalls occurring from 70 to 90 times 

yearly. 

Sampling of the sewage during dry weather periods indicated 

that suspended solids ranged from less than 10 mg/1 to 670 mg/1, with 

BOD values ranging from less than 10 mg/1 to 439 mg/1. 

The results of the storm sampling indicated that the waste 

concentration of the average BOD ranged from about 25 to 410 mg/1. The 

suspended solids were found to range from about 17 to 841 mg/1. 
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FREEMAN STREET OVERFLOW CHAMBER 

The Freeman Street overflow chamber serves a tributary area of 

approximately 149 acres. This drainage area is also provided with 

combined sewers. The theoretical average daily dry weather flow in this 

district was determined to be 0.5 MGD. Measurements of the dry weather 

flow resulted in readings of 1.0 MGD to about 1.2 MGD. Therefore, the 

infiltration appears to be excessive, ranging from 0.5 to 0.7 MGD. This 

district is 75 percent residential and about 25 percent industrial in 

terms of flow contributions. 

Metering and sampling facilities were installed in this chamber 

from February 23, 1975 to April 26, 1975. Fourteen rainfalls were 

measured and overflows were determined to have occurred on only five 

occasions. The reason for this low overflow frequency is that the period 

of observation was one in which the rainfalls were relatively low, 

except for two storms. 

Overflows were found to occur whenever the rainfalls were in 

excess of about 0.06 to 0.07 inches per hour. 

This overflow chamber, like Polk Street, is affected by high 

tide conditions in the Passaic River. The resultant backwater prevented 

overflow on numerous occasions, and this was observed during the period 

of study. 

Some tidal intrusion was observed during the initial stages of 

our studies, but by adjusting the overflow weir in the chambers and 

repairing the tide gates, the inflow from the Passaic River has been 

stopped. 
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This overflow chamber is an actively operated and controlled 

overflow chamber because of the necessity to avoid further surcharge of 

the interceptor sewer at critical time periods. The time duration of 

the overflows was not found to be excessive and, in general, was limited 

to the hours of rainfall when automatic overflow occurred. Likewise, 

the manual operation to control overflow was found to be for limited 

time periods, and generally as required to minimize system surcharge. 

Peak flow rates of up to 16 MGD were recorded at times when 

high tides were not prevalent during a rainfall, resulting in an over

flow volume of only about 2.4 MG. 

Sampling of the sewage during the dry weather periods in

dicated that total suspended solids ranged from less than 10 mg/1 to 

388 mg/1, and BOD concentrations ranged from 17 mg/1 to 539 mg/1. 

The overflow waste characteristics indicated that the average 

BOD ranged from about 63 mg/1 to 359 mg/1. The suspended solids were 

found to be fairly high, with readings ranging from a low of 225 mg/1 to 

a high of 690 mg/1, indicative of the flushing action resulting from 

high storm flows in the collection system. 
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VERONA AVENUE OVERFLOW CHAMBER 

The Verona Avenue overflow chamber serves a tributary area of 

367 acres. This area is provided with combined sewers, and the average 

daily dry weather flow was determined to be 1.4 MGD. The measured 

average daily dry weather flow was found to be 1.6 MGD during dry 

weather months and about 2.3 MGD during wet weather months. The high 

infiltration of approximately 0.9 MGD during wet weather months is 

indicative of typical combined sewer construction, with joints that are 

not tight and which permit infiltration. 

Metering and sampling facilities were installed and maintained 

in this chamber from December 31, 1974, extending through June 29, 1975. 

During this period of time, 50 rainfalls occurred. Overflows were 

measured or observed on 36 occasions. Overflows were found to occur 

whenever the average rainfall intensity was in excess of about 0.05 

inches per hour. 

The overflow at this station was found to range from a low of 

only a negligible amount to a high of about 2.2 MG. A peak flow rate of 

80 MGD was measured. This occurred during a period of extremely intense 

rainfall (1.9 inches per hour). However, under this condition, because 

of the short time duration, the overflow into the river was only 1.5 MG. 

Dry weather sampling resulted in suspended solids averaging 

about 572 mg/1, and BOD concentrations averaging 418 mg/1. 

Waste characteristics of the storm flow indicated that the 

average BOD ranged from about 163 mg/1 to 333 mg.l. The suspended 

solids were found to range from a low of 11 mg/1 to a high of 609 ng/1. 
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JACKSON STREET OVERFLOW CHAMBER 

The Jackson Street Overflow serves a tributary area of approx

imately 83 acres. This area is provided with combined sewers. The 

theoretical average daily dry weather flow was determined to be approx

imately 0.5 MGD. Measured dry weather flow was found to be 1.0 MGD. 

This would indicate that the infiltration in this area is about 0.5 MGD. 

Metering and sampling facilities were installed in this 

overflow chamber from May 1, 1975 through September 24, 1975. During 

this period of time, rainfall occurred on 35 occasions. The overflows 

which occurred at this chamber were controlled by the high tides in the 

Passaic River. During periods of high tide when the outfall line was 

surcharged, the tide gates were closed, resulting in no overflow on the 

majority of these occasions when rainfall occurred. Overflow only 

occurred when the tide level was low and a free outlet was provided from 

this chamber. Basically, the Jackson Street Overflow Chamber is opera

tive only under limited and controlled low water conditions in the 

Passaic River, and the results observed at this chamber are similar to 

those found at Polk Street and Freeman Street. 

Measurements under low tide conditions indicated that a peak 

discharge of approximately 0.6 MG did occur. Peak flow rates, however, 

as high as 67 MGD, were also measured. In general, it was found that 

overflow would occur under low tide conditions when rainfall intensity 

was in excess of about 0.07 to 0.08 inches per hour. 

The Jackson Street overflow chamber is one of the few in the 

City of Newark system which is subjected to a potential of river water 
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intrusion into the PVSC interceptor sewer system during periods of high 

tide, or high river stage in the Passaic River. During the early period 

of our study, it was found that river water entered through the tide 

gates and into the sewer under dry weather flow conditions. However, 

corrective action has been taken by the staff of the PVSC to eliminate 

this condition. 

This overflow chamber is an actively operated and controlled 

overflow chamber because of the necessity to avoid further surcharge of 

the interceptor sewer at critical time periods. The time duration of 

the overflows was not found to be excessive and, in general, was limited 

to the hours of rainfall when automatic overflow occurred. Likewise, 

the manual operation to control overflow was found to be for limited 

time periods, and generally as required to minimize system surcharge. 

Samples taken during dry weather flow periods indicated that 

suspended solids ranged from about 52 mg/l to 368 mg/1, with BOD con

centration ranging from a low of 66 mg/1 to 339 mg/1. 

Samples of the overflow were collected at this chamber. The 

results indicated a rather dilute overflow, with BOD ranging from about 

50 to 75 mg/1, and TSS ranging from about 67 to 134 mg/1. This area 

appeared to have primarily domestic sewage and, as a result, the readings 

which were obtained are typical of a dilute mixture of storm water and 

sanitary sewage. 
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PASSAIC STREET OVERFLOW CHAMBER 

The Passaic Street overflow serves a tributary area of approx

imately 31 acres. This area is provided with combined sewers. The 

theoretical average daily flow in this district is 0.24 MGD. The 

measured average daily dry weather flow was found to be about 0.30 to 

0.34 MGD. It has been determined that the infiltration in this tributary 

area is .only about 0.1 MGD. 

During the period of study, measurements were made of rainfall 

and overflow from the period commencing July 6, 1975 through October 18, 

1975. During this period of time, rainfall occurred on eleven occasions. 

It was observed that overflow at this chamber was affected by the high 

tide conditions in the Passaic River. No overflow occurred when the 

tide was high under storm flow conditions, where the backwater resulted 

in closing of the tide gates. 

However, measurements taken under low tide conditions in

dicated that overflows ranged up to 0.4 MG, with peak rates of 10.0 MGD. 

Samples taken during dry weather flow periods indicated that 

suspended solids ranged from 42 mg/1 to 240 mg/1, while BOD concentrations 

ranged from 12 mg/1 to 191 mg/1. 

Samples were taken of the overflow to establish typical waste

water characteristics. The average BOD was found to range from about 44 

to 55 mg/1, and TSS from about 268 to 293 mg/1. This district is 

primarily industrial, but the results of the overflow sampling do not 

reflect a major pollutional loading. This condition may be attributed 

to the fact that high dilution prevailed during the period of sampling 

and testing. 
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It has been observed at this station that overflow under low 

tide conditions can occur even under dry weather flow. This is attributed 

to the fact that peak industrial discharges result in surcharging of the 

chamber and resultant overflow. This condition was observed on one 

occasion when no rainfall occurred. While the overflow was not substantial 

in volume, nor were the waste characteristics extremely severe, it does 

appear that this condition should be corrected by further study and 

investigation. 
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ORANGE STREET OVERFLOW CHAMBER 

The Orange Street overflow serves a drainage area of approx

imately 13 acres. The dry weather flow in the collection system was 

found to be negligible and no measurements were made. 

Metering was not conducted at this chamber and observations 

made during storms indicated no overflow that could be measured. 

Samples taken of the flow during dry weather flow periods 

indicated that suspended solids ranged from less than 10 mg/1 to only 

about 72 mg/1, with one reading of 164 mg/l. Dry weather BOD Values 

ranged from less than 10 mg/1 to only about 36 mg/1. These concen

trations are indicative of very dilute sewage. 

Samples taken of the storm water flow in the pipeline showed 

the BOD to average only 26 mg/1 and the suspended solids to average less 

than 100 mg/1. This district is relatively small and the overflow can, 

in effect, be eliminated. 
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BRIDGE STREET OVERFLOW CHAMBER 

The Bridge Street overflow serves a tributary area of approx

imately 10 acres. While this district was served initially with a 

combined sewer system, separation by the installation of storm sewers in 

this district has resulted in a condition where no overflow now occurs. 

The theoretical average daily flow in this area was found to 

be essentially negligible. Likewise, the average daily flow under dry 

weather conditions was found to be so low that it could not be measured 

accurately. 

Metering facilities were installed in this chamber during the 

period June 5, 1975, through August 6, 1975. During this time, rainfall 

occurred on at least 16 occasions. The rainfall intensity was particularly 

severe during the period of observation, namely, ranging from 0.3 inches 

per hour to as high as 1.3 inches per hour. Despite this severe rainfall, 

no overflow occurred at any time during the study and observation of 

this chamber. Consequently, with no overflow, no sampling of any over

flow was possible. 

Sampling of the dry weather flow indicated that suspended solids 

ranged from less than 10 mg/1 to 404 mg/1 with BOD concentrations ranging 

from about 25 mg/1 to about 423 mg/1. 

Sampling was undertaken of the flow in the system sewer to 

determine the wastewater characteristics during storm flow conditions. 

The results indicate that the BOD averaged 153 mg/1, and that the suspended 

solids averaged 275 mg/1; This range of values would appear to be 

indicative of the fact that very little storm water inflow is entering the 

system at the present time. This district is relatively small and the over

flow can, in effect, be eliminated. 
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DELAVAN AVENUE OVERFLOW CHAMBER 

The Delavan Avenue overflow serves a tributary area of approx

imately 88 acres. This district is served with combined sewers. The 

theoretical average daily flow in the district was determined to be 0.22 

MGD. The average daily flow in this district was found to range from 

0.2 to 0.4 MGD. Infiltration appears to be servere during ..he wet weather 

months, ammounting to 0.2 MGD. 

Metering facilities were installed in this chamber from July 

12, 1975, through September 9, 1975. During this period of time, at 

least eight rainfalls occurred with most rainfalls of very substantial 

intensity. However, no overflow was observed. As a result, a further 

investigation was made of the upstream collection system, and it was 

found that an overflow facility located within the City of Newark up

stream of this chamber was activated during periods of rainfall. Such 

overflow is discharged into the Passaic River near Delavan Avenue. This 

overflow is one of approximately fourteen overflows located within the 

City of Newark which require additional study to determine the volume 

and the effect of this pollutional loading upon the Passaic River. 

Samples were taken of the dry weather flow which indicated 

that total suspended solids ranged from less than 10 mg/1 up to 320 

rag/1, with BOD concentrations varying from a low of 21 mg/1 up to 217 

mg/1. 

Samples were taken of the flow in the sewer during periods of 

heavy rainfall. It was found that the BOD average was 19 mg/1, but 

the suspended solids were found to average 125 mg/1. 

152 



E L S O N  T  K I L 1 A M  A S S O C I A T E S ,  I K f  

From the above, it appears that the dilution effect during 

this storm was apparent. This area is both residential and industrial 

and the characteristics of the waste under storm flow conditions indicate 

that serious pollution does not occur. As a matter of fact, no overflow 

occurs at Delavan Avenue, and the resultant storm overflow from this 

district must be established from existing overflows within the City 

system. 
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THIRD AVENUE OVERFLOW CHAMBER 

The Third Avenue overflow serves a very small area of only 

eight acres. The flow in this system is negligible and could not be 

measured. 

Metering facilities were installed within the chamber to 

determine the extent and duration of any overflow. These facilities 

were maintained from June 5, 1975 through September 24, 1975. During 

this period of time, rainfall occurred on at least 17 occasions. 

No overflow was observed. This is attributed to the fact that 

the drainage area is extremely small. The catch basins appeared to be 

clogged and prevented the entry of large amounts of storm water into the 

combined sewer system, and most of the runoff in the district is over

land with direct discharge into the Passaic River. 

Samples taken during the dry weather flow indicated that sus

pended solids ranged from 144 mg/1 up to 650 mg/1, with BOD values 

ranging from 162 mg/1 up to 715 mg/1. 

A sample was taken of the flow under storm flow conditions. 

The BOD was found to average 146 mg/1 and the suspended solids to 
average approximately 15C mg/1. This district is relatively small and 

the -overflow can, in effect, be eliminated. 
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UNION OUTLET OVERFLOW CHAMBER 

The Union Outlet Overflow Chamber serves a total tributary 

area of 10,227 acres. The collection area, comprising nine munici

palities either totally or in part, is served entirely by separate 

sanitary sewers. The municipalities involved and their respective 

tributary areas are tabulated below: 

MUNICIPALITY TRIBUTARY AREA (ACRES) 

Montclair 3,960 

Bloomfield 2,781 

Orange 1,190 

Belleville 647 

Glen Ridge 838 

East Orange 325 

Newark 246 

West Orange 200 

Little Falls 4Q 

TOTAL 10,227 

The aggregate dry weather flow tributary to the Union Outlet 

Chamber was found to vary from 16.80 MGD to 20.34 MGD, reflecting the 

seasonal change of the relative ground water table. From the foregoing, 

it is evident that a high rate of infiltration exists in the Union 

Outlet Collection Area. 
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The location of the Union Outlet overflow is shown on 

Plate 4 , to be found on page 124 in the section on Newark Area 

Overflows. 

The overflow chamber is manually operated, and is activated 

only when necessary to prevent flooding, which would result in ex

tensive damage through surcharge of the PVSC facilities and overload at 

Newark Bay Pumping Station. 

Observations of this overflow were made for the period from 

October 1, 1974 to October 1, 1975. During this period, 81 rainfalls 

occurred, for which activation of the overflow was necessitated on 36 

occasions. 

The volumetric overflow discharged into the Passaic River 

ranged from a minimum of 2.0 MG to a maximum of 128.3 MG, per occurrance. 

The total volume discharged into the river, during the observation 

period, amounted to 595 MG. The estimated peak rates of overflow ranged 

from 30 MGD to 80 MGD. 

It has been estimated that it may be necessary to activate 

the Union Outlet overflow from 30 to 40 times per year with rainfall 

occurrences ranging from 70 to 90 times per year. 

Samples were obtained of the dry weather flow, and the results 

were indicative of typical domestic sewage. The TSS concentrations were 

found to range from 20 mg/1 to 348 mg/l, with an average of 174 mg/l. 

The BOD concentrations were found to range from 89 mg/l to 680 mg/l, 

with an average of 358 mg/l. 
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Sampling results of the overflow indicated characteristics 

somewhat more severe than the dry weather sampling. The TSS concen

trations were found to range from 133 mg/1 to 327 mg/1, with an average 

of 217 mg/1. The BOD concentrations were found to range from 15 mg/1 

to 434 mg/1, with an average of 227 mg/1. From the foregoing, it is 

evident that minimal storm water dilution of the sewage is present in 

the overflow from Union Outlet, resulting in highly polluting overflow 

into the Passaic River. 
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KEARNY-HAKRISON-EAST NEWARK AREA OVERFLOWS 

Extent of Area and Peak Overflow Rates 

Sixteen active overflows were observed and studied in the 

Kearny-Harrison Area (two other overflows location in North Kearny on 

the Kearny-North Arlington Branch interceptor are reported upon with the 

overflows in the "middle" area of the system). There are no inactive 

overflows in the Kearny-Harrison Area. 

These overflows are located along the PVSC branch interceptor 

sewers adjacent to the Passaic River in this area. The branch inter

ceptor sewers in the Kearny-Harrison Area extend a distance of approx

imately 4.4 miles (see Plate 5). 

The sixteen active overflows serve a total tributary area of 

approximately 1,650 acres, most of which is served by combined sanitary 

and storm sewer systems. However, this area also has separate sanitary 

and storm sewers interwoven with combined sewers throughout the area. 

The capacity of the combined sewer system in these districts has been 

estimated to be approximately 604 Million Gallons per Day (MGD). 

The measured average daily dry weather flow in the combined 

sewer systems in the Kearny-Harrison Area was found to be about 10.3 

MGD. 

During wet weather months, when the ground water table is 

high, the average daily dry weather flow (when no rainfall occurs) was 

found to be approximately 13.4 MGD. This indicates that ground water 

infiltration of approximately 3.1 MGD prevails in the collection system 
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of the Kearny-Harrison Area. This infiltration is attributed to the 

combined sewer system, which was constructed so as to peetuit ground 

water entry into the pipeline. 

The total estimated piping of combined sewers in the Kearny-

Harrison Area which is served with combined sewers and which is tribu

tary to the PVSC branch interceptor sewers, is approximately 62.3 miles 

or 329,000 linear feet. It has been estimated that the cost of con

struction of separate sanitary sewers for the Kearny-Harrison Area would 

be approximately $80 million. Each overflow collection area must be 

analyzed independently to determine the extent and relationship of the 

various separate sanitary, separate storm, and combined systems which 

exist interwoven in close proximity throughout the Kearny-Harrison area. 

In some cases, the best economic decision may be to continue to use the 

combined system for sanitary sewage only, disconnecting existing storm 

drainage inlets and reconnecting to new separate storm sewers. In other 

areas, the reverse situation may prevail, whereby all sanitary con

nections would best be reconnected to new sanitary sewers, and the 

existing combined system continued for usage as a storm sewer only. In 

order to effect a meaningful reduction in the infiltration through 

complete system separation, it may also be necessary to install new 

house connections extending from the street to the property line, if not 

all the way into the building structure, to assure that old-type building 

drainage systems with built-in ground water infiltration will have been 

eliminated from the collection system. 
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The sixteen overflow chambers in the Kearny-Harrison Area are 

served by drainage areas ranging in size from as little as six acres to 

as large as 607 acres. The aggregate capacity of the combined storm 

sewer pipelines which serve these tributary combined sewer areas has 

been estimated to be about 604 MGD. The estimated aggregate capacity of 

the overflow pipes from the chambers to the river has also been estimated 

to be 564 MGD. In other words, under conditions of an extensive storm 

which would inundate and surcharge the entire collection system, a flow 

of approximately 604 MGD or more could enter the sixteen overflow 

chambers, with the possibility of discharge into the river of about 564 

MGD. 

It will be noted that the branch interceptor sewer at the 

downstream or southerly terminus of the Kearny-Harrison Area has a 

carrying capacity of only about 28 MGD. It is obvious that this branch 

interceptor sewer is entirely inadequate to carry but a very Small 

portion of the total storm flow potential from the combined sewers in 

the Kearny-Harrison Area. 
Table 5 has been prepared to show the salient features of the 

sixteen overflows in the Kearny-Harrison Area located along the PVSC 

Kearny-Harrison branch interceptors. This table is entitled "Tabulation 

of Passaic Valley Sewerage Commissioners' Overflows in the Kearny-

Harrison - East Newark Area." This table sets forth a tabulation of the 

overflow location, discharge permit number, the area tributary to each 

overflow chamber, the measured dry weather flow under seasonal con-
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Overflow 
Location 

.Discharge 
Pe rmi t 
Number 

Ivy Street, Kearny 023/K-007 

Johnston Ave., Kearny 022/K-006 

Harrison Ave., Harrison 012/H-003 

Bergen Ave., Kearny 024/K-008 

Central Ave., E. Newark 008/E-001 

New (Hamilton) St., Harrison 010/H-001 

Dukes Street, Kearny 026/K-010 

Bergen Street, Harrison 015/H-006 

Middlesex St., Harrison 014/H-0Q5 

Marshall Street, Kearny 021/K-005 

Dey Street, Harrison 013/H-004 

Cleveland Ave., Harrison 011/H-002 

Tappan Street, Kearny 025/K-009 

Bergen Ave., Kearny 019/K-003 

Nairn Avenue, Kearny 020/K-0Q4 

Worthington Ave., Harrison 016/K-004 

TABLE 5 

TABULATION OF PVSC OVERFLOWS IN THE KEARNY-HARRISON-EAST NEWARK AREA 

Tributary 
Area 

(Acres) 

607 

207 

67 

110 
26 

32 

25 

72 

62 

24 

6 

11 

35 

12 

176 

177 

X or Area 
with Combined 

Severs 

•15 

30 

1 ) 0  

70 

100 

100 

100 

1 30 

100 

100 

100 
100 

100 

10 

tJ5 

95 

DRY WEATHER FLOW 
Dry Weather Wet Weather 
Months (MCD) Months (MOD) 

1,649 

3.00 

0.63 

0.77 

0.62 

0.14 

0.17 

0.17 

0.83 

0.72 

0.09 

0.09 

0.14 

0.35 

0.05 

0.54 

2.02 

10.33 

3.50 

0.80 

1.08 

0. 72 

0.27 

0.33 

0.20 

1.13 

0.98 

0 . 1 2  

0 .  1 2  

0.19 

0.41 

0.06 

0.69 

2.80 

10.40 

Estimated 
Maximum 
Storm 

Capaclty 
(MOD) 

260.7 

167.0 

29.4 

22.7 

43.4 

6.9 

9.6 

11.0 

5.8 

2.8 

1.7 

6.6 

9.5 

10.1 

8.3 

9.0 

Estimated 
Maxlmtim 

Overflow 
Capacity 
to River 
(MGD) 

260.7 

122.3 

29.4 

22.7 

43.4 

6.9 

8.7 

10.9 

5.8 

2.8 

1.7 

9.8 

6.0 

2 1 . 0  

2.6 

9.0 

Maximum 
Peak 
Recorded 
Overflow 
to River 
(MCD) 

244.0 

1 1 2 . 0  

20.0 

29.0 

6 1 . 6  

18.0 

6.5 

16. 7 

12.6 

5.0 

8.0 

1 2 . 2  

8.7 

2.4 

2.6 

Maximum 
Overflow 
Observed 
(MC) 

22.8 

13.5 

3.0 

2.6 

1 . 2  

1 . 1 
0.8 

0.5 

0.5 

0.4 

0. 3 

0. 3 

0.2 

0. 1 
Negligible 

604.5 563.7 

9.0 Est. I.0 Est. 

568.3 48.3 
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ditions, the estimated capacity of the combined sewers tributary to 

these areas, the estimated overflow capacity from these chambers to the 

river, and finally the observed recorded peak flow rates and estimated 

volume of discharge into the Passaic River. 

Overflow Measurements 

During the period of observation and study of each of the 

overflow chambers, approximately 20 to 45 rainfalls were observed. 

Depth recording gauges were installed in essentially all of the chambers, 

and measurements and observations of overflow were made, including sampling. 

The results of these studies and measurements indicate that 

the maximum recorded overflow to the river from the sixteen chambers 

during this period of study was at the peak rate of approximately 568 

MGD. However, this overflow rate was of short-term duration and does not 

reflect the volume of overflow discharged into the river. 

The volume of overflow from the sixteen overflow chambers was 

determined to be about 48 Million Gallons (MG) during this period 

of observation and study under the maximum storm flows observed (not all 

simultaneously). 

It would appear from the results of this study that overflow 

does occur at approximately fifteen overflows whenever the rainfall 

approaches or exceeds 0.04 inches per hour. A very negligible overflow 

was observed or measured at two overflow chambers (Nairn Avenue and 

Bergen Avenue- 019/K-003). 
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It was found that the overflow rates of discharge were of 

short-term duration and generally responded directly to the rainfall. In 

other words, the overflows generally ceased, following the cessation of 

rainfall. Likewise, overflows occurred shortly after the onset of 

rainfall and at such times that the intensity exceeded about 0.04 

inches per hour. 
The aggregate overflow to the Passaic River in the Kearny 

Harrison Area under maximum storm flow conditions observed was somewhat 

less than anticipated. Based upon the observations and studies, it is 

possible, however, to make some projections of what the overflow might 

be under more severe rainfall conditions than observed during the period 

of study. An attempt has been made to do this in the overflow chambers 

which are considered to be most critical in the collection system. 

The most important overflows located within the Kearny-Harrison 

Area which are tributary to the Passaic Valley branch interceptor sewers 

are located at Ivy Street and Bergen Avenue on the east branch, and at 

Johnston Avenue and Harrison Avenue on the west branch. Ivy Street is, 

by far, the most important and critical overflow because of its large 

tributary area. It has been estimated that the outlet pipe from Ivy 

Street has a carrying capacity of about 260 MGD. The estimated capacity 

of the incoming combined sewer which flows through this chamber is 

approximately 260 MGD. Thus, with periods of heavy rainfall, it is 

apparent that discharges of high frequency and fairly large volume must 

occur at this overflow chamber. 
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The location of the PVSC branch interceptor sewers and the 

sixteen overflow chambers along the Passaic River and its tributaries 

in the Kearny-Harrison area is shown on Plate 5, 

Individual Overflow Chambers 

A description has been prepared of each of the overflow 

chambers setting forth, in summary form, the results of the observa

tions and study. These descriptions follow. 
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IVY STREET OVERFLOW CHAMBER, KEARNY 

The Ivy Street overflow chamber serves a tributary area of 

approximately 607 acres which is the largest collection area among all 

of the Kearny-Harrison area overflows. Approximately 85 percent of this 

area is served with combined sewers and the balance is served with 

sepatate sanitary and storm sewers. 

The dry weather flow was estimated to be approximately 3.0 MGD 

during dry weather months and 3.5 MGD during wet weather months. This 

is indicative of high infiltration from high ground water tables which 

is to be expected in a combined sewer system. 

Under storm flow conditions, it was found that this overflow 

was active with essentially every rain. The overflow discharges into 

Frank's Creek and travels in this creek a distance of approximately one 

mile before entering the Passaic River. 

Observations were started at this chamber on December 31, 1974 

and extended through June 16, 1975. During the period of study, 45 

rainfalls occurred. It has been estimated that overflows occurred on 

32 occasions. It is also estimated that overflow will occur from 50 

to 65 times per year at this chamber on the probability that rainfalls may 

occur 70 to 90 times per year. It was found that a rainfall intensity 

of only 0.02 inches per hour resulted in overflows, but with a rainfall 

duration of 16 or more hours. 

The peak rate of overflow was found to be approximately 244 

MGD. The overflow volume at this station was found to be as high as 23 MG. 
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Samples were taken of the sewage under dry weather flow con

ditions. An analysis indicated that the average BOD was approximately 

258 mg/1 but the total suspended solids was only 100 mg/1. 

Samples taken during storm flow conditions indicated a range 

of results for BOD from a low of 51 mg/1 to a high of 258 mg/1, while 

the suspended solids ranged from a low of 40 mg/1 to a high of 297 mg/1. 

The foregoing would appear to reflect the effect of dilution, except 

that the effect of flushing action is also indicated by the higher 

suspended solids. 
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JOHNSTON AVENUE OVERFLOW CHAMBER, KEARNY 

The Johnston Avenue overflow serves a tributary area of 

approximately 207 acres. An estimated 80 percent of this area is served 

with a combined sewer system and the balance is served with separate 

sanitary and storm sewers. 

The dry weather flow was estimated to be approximately 0.63 

MGD during the dry weather months and 0.80 MGD during the wet weather 

months. 

Metering and sampling equipment for this overflow chamber was 

in service beginning on December 31, 1974 and extending through June 16, 

1975. During this period of metering and observation, 45 rainfalls 

occurred with observed or metered overflows on 33 occasions. In general, 

it was found that overflows would occur whenever the intensity of 

rainfall exceeded about 0.03 inches per hour. Based upon the observa

tions, it is estimated that rainfall will occur at this station about 

70 to 90 times per year, and that the number of overflows will range 

from 50 to 65 times. It was found that the overflow ranged as high as 

13.5 MG. Peak flow rates as high as 112 MGD were measured. 

It was found that backwater from the Passaic River entered 

this chamber and the sewer system during periods of exceptionally high 

tide. The staff of the PVSC has taken corrective action in order to 

reduce and eliminate this occurrence, which was of short-term duration. 

Samples were collected of the dry weather flow at this chamber 

and the samples were found to be fairly dilute. The suspended solids 

averaged about 72 mg/1 and the BOD was 104 mg/1. 
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The storm water sampling also indicated a fairly dilute waste. 

The suspended solids was found to range from a low of 1-'. mg/1 to a high 

of 114 mg/1 and the BOD was found to range from a low of 30 mg/1 to a 

high of 86 mg/1. 
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HARRISON AVENUE OVERFLOW CHAMBER, HARRISON 

This overflow chamber serves a relatively small area of only 

67 acres. The area is provided entirely with combined sewers. 

The estimated average daily flow was about 0.8 MGD during the 

dry weather mouths and it is estimated that it is about 1.1 MGD during 

wet weather months. 

Metering facilities and automatic sampling equipment were 

installed in this chamber and observations made for a period extending 

from April 24, 1975 through June 6, 1975. During this period of time, 

rainfall occurred on eighteen occasions and it was determined that 

eleven overflows occurred. It is estimated that overflows at this 

chamber occur from 45 to 55 times per year, and that rainfalls occur on 

about 70 to 90 occasions per year. It was found that the average 

rainfall intensity required to cause overflow was approximately 0.04 

inches per hour. 

It was found that the peak rates of overflow ranged up to 

about 20 MGD, and that the overflow volume was as high as 3 MG. 

Samples were taken of the wastes and it was found that under 

dry weather flow conditions the suspended solids were about 194 mg/1, 

and the BOD approximately 188 mg/l. 

Under storm flow conditions, the suspended solids was found 

to range from a low of 69 mg/1 to a high of 260 mg/l and BOD ranged from 

a low of 49 mg/l to a high of 203 mg/l. It would appear, from the 

above, that the dilution effect resulted in a less concentrated effluent 

under storm flow conditions. 
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BERGEN AVENUE OVERFLOW CHAMBER, KEARNY 

This overflow chamber serves a tributary area of 110 acres. 

Approximately 90 percent of this area is served with combined sewers 

with the balance of the area served by separate sanitary and storm 

sewers. This overflow is located at the easterly end of Bergen Avenue. 

It has been estimated that the dry weather flow is approx

imately 0.62 MGD. The estimated flow during wet weather months is about 

0.72 MGD. This overflow discharges into Frank's Creek. 

During the period of study and observation, which extended 

from January 6, 1975 through July 21, 1975, rainfall occurred on 54 

occasions. It has been estimated that overflow occurred at this chamber 

on 40 occasions during this period. It has been estimated that overflows 

will occur at this chamber from 50 to 70 times per year on the assump

tion that rainfalls will occur from 70 to 90 times per year. The peak 

overflow rates were found to be as high as 32 MGD, and the volume of 

overflow was found to be as high as 2.6 MG. 

Samples taken of the dry weather flow indicated that the 

average suspended solids was about 68 mg/1 and the BOD averaged approx

imately 139 mg/1. Under storm flow conditions, it was found that while 

the BOD ranged from a low of 47 mg/1 to a high of 57 mg/1, the suspended 

solids ranged from a low of 260 mg/1 to a high of 282 mg/1. This 

clearly reflects the effect of flushing under high flow and high velocity 

conditions in the combined sewer system. 
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CENTRAL AVENUE OVERFLOW CHAMBER, EAST NEWARK 

This overflow chamber serves a very small drainage area, 

namely, 26 acres. The area is served with combined sewers. The average 

daily flow has been estimated to be only 0.14 MGD under dry weather flow 

conditions, but as high as 0.27 MGD during .the wet weather months. 

Metering and sampling facilities were installed in this 

chamber and were maintained during the period extending from April 24, 

1975 through June 6, 1975. During this period of time, rainfalls 

occurred on seventeen occasions. It has been estimated or found that 

overflows occurred on twelve occasions. It has also been estimated that 

overflows will occur at this chamber approximately 50 to 65 times per 

year, based on rainfalls occurring from 70 to 90 times per year. 

It was found that the average rainfall intensity required to 

cause overflow ranged from about 0.04 to 0.05 inches per hour, for a 

rainfall duration of about 8 hours or longer. 

The peak rate of overflow was found to be about 62 MGD. The 

total volume of discharge was found to be as high as 1.2 MG. 

It was found that backwater from the Passaic River entered 

this chamber and the sewer system during periods of exceptionally high 

tide. The staff of the PVSC has taken corrective action in order to 

reduce and eliminate this occurrence, which was of short-term duration. 

i 
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The sample of the dry weather flows indicated an unusually 

dilute waste. The suspended solids was found to be only 60 mg/1 as an 

average, and BOD was found to average only 47 mg/1. 

The storm flow conditions indicated that the suspended solids 

and BOD again were relatively low, the former bc-irig found to range from 

low of 36 mg/1 to a high of 103 mg/1, and the latter ranging from a 

low of 34 mg/1 to a high of 88 mg/1. 
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NEW (HAMILTON) STREET OVERFLOW CHAMBER,. HARRISON 

This overflow chamber serves a tributary area of only 32 

acres. It is provided with combined sewer facilities. 

The estimated average daily dry weather flow is about 0.17 MGD 

and during wet weather months, it was estimated to be.0,33 MGD. This is 

an unusually high flow and is indicative of high infiltration in this 

small collection system (0.16 MGD). 

Metering facilities and sampling equipment were installed in 

this chamber during the period May 12, 1975, and extending through July 

6j 1975. During this period of time, rainfall occurred on seventeen 

separate occasions. It has been estimated that overflows occurred at 

this chamber on thirteen occasions. It has also been estimated that 

overflows will occur at this chamber about 55 to 70 times per year when 

rainfalls occur about 70 to 90 times per year. 

It was found that the rainfall intensity required to cause 

overflow was about 0.07 inches per hour. The peak overflow rate as this 

chamber was found to be as high as 18 MGD. The volume of overflow, 

under the worst recorded storm conditions, was found to be about 1.1 MG. 

Samples of the dry weather flow indicated suspended solids averaged 

about 191 mg/1, and BOD concentrations averaged 138 mg/1. 

Samples taken during a storm flow condition indicated a range 

of BOD from a low of 47 mg/1 to a high of 66 mg/1, and a range of suspended 

solids from a low of 106 mg/1 to a high of 326 mg/1. It would appear 
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from the above that the suspended solids during the storm flow period 

reflects flushing action from the peak storm flow rates. The BOD re

flects the effect of pollution. 
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DUKES STREET OVERFLOW CHAMBER, KEABNY 

This overflow chamber serves a small area of only 25 acres. 

This area is served entirely with combined sewers. 

The average daily dry weather flow was estimated to be 0.17 

MGD, and during wet weather periods was estimated to be 0.20 MGD. This 

overflow joins the overflow from Tappan Street, merging into a common 

outfall line which discharges into an open ditch leading to Frank's 

Creek. 

Metering and sampling facilities were installed in this overflow 

chamber beginning May 1, 1975, and extending through October 24, 1975. 
i 

During this period of time, 41 rainfalls were recorded. It has been 

estimated that overflow occurred on 37 occasions. On the basis of 70 to 

90 rainfalls occurring in one year, it has also been estimated that from 

65 to 80 overflows would occur at this chamber. 

It was found that the rainfall intensity required to cause 

overflow was only about 0.03 to 0.04 inches per hour. Peak overflow 

rates of 6.5 MGD were recorded, and the volume of overflow was found to 

be only about 0.8 MG. 

The sample of the dry weather flow indicated that suspended solids 

averaged 253 mg/1 and the BOD averaged 234 mg/1. 

The storm sample which was collected indicated an average con^ 

centration of 178 mg/1 for suspended solids, and 189 mg/1 for BOD. The 

lower storm sample values would appear to reflect the dilution effects of 

storm flows. 
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BERGEN STREET OVERFLOW CHAMBER, HARRISON 

This overflow chamber serves a drainage area of about 72 

acres. The area is served with combined sewers. It has been estimated 

that the dry weather flow is about 0.83 MGD during the dry weather 

months, and that the average daily flow is about 1.13 MGD during wet 

weather months, reflecting possible infiltration of about 0.30 MGD. 

Metering facilities were installed in this chamber starting 

July 6, 1975, and were maintained in operation through September 12, 

1975. During this period of time, thirteen rainfalls were recorded and 

it has been estimated that overflows occurred on eleven occasions. 

Based on an estimated range of from 70 to 90 rainfalls occurring during 

the year, it is estimated that overflow would occur at this chamber 

about 60 to 75 times. 

It was found that a rainfall of intensity of about 0.09 inches 

per hour was experienced before overflow would occur at this chamber. 

The maximum overflow rate was found to be about 17 MGD, and the volume 

of overflow during the storm of most severe intensity was found to be 

only 0.5 MG. 

It was found that backwater from the Passaic River entered 

this chamber and the sewer system during periods of exceptionally high 

tide. The staff of the PVSC has taken corrective action in order to 

reduce and eliminate this occurrence, which was of short-term duration. 

Samples of the dry weather flow indicated an average sewage 

strength for suspended solids of 136 mg/1 and for BOD the average con

centration was about 170 mg/1. The sampling of the overflow during 
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storm or rainfall conditions indicated that suspended solids ranged from 

a low of 100 mg/1 to a high of 144 mg/1 and BOD concentrations ranged 

from a low of 23 rag/1 to a high of 37 mg/1, reflecting the dilution 

effect. 
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MIDDLESEX STREET OVERFLOW CHAMBER, HARRISON 

The Middlesex Street overflow chamber serves a drainage area 

of 62 acres. This drainage area is served with combined sewers. 

The estimated dry weather flow in this district is about 0.72 

MGD during dry weather months, and during the wet weather months is 

about 0.98 MGD, reflecting a possible infiltration rate of about 0.26 

MGD. 

Metering facilities were installed on April 24, 1975 and were 

maintained through July 6, 1975. During this period of time, 25 rain

falls were recorded and overflows were estimated to have occurred on 17 

occasions. It was found that a rainfall intensity of about 0.07 to 0.08 

inches per hour usually caused overflow, but lesser intensities some

times caused overflow if the rainfall duration was protracted. The 

maximum overflow rate which was measured was about 14 MGD, and the 

overflow volume was found to be 0.5 MG. It has been estimated that 

overflows will occur at this chamber about 50 to 60 times per year when 

rainfall occurrences range from 70 to 90 times per year. 

It was found that backwater from the Passaic River entered 

this chamber and the sewer system during periods of exceptionally high 

tide. The staff of the PVSC has taken corrective action in order to 

reduce and eliminate this occurrence, which was of short-term duration. 

The sampling of the dry weather flow revealed an extremely 

dilute sewage. The suspended solids was found to be only about 42 mg/1 

and the BOD about 44 mg/1, based on average values. 
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A sampling of the storm flow waste showed that the suspended 

solids ranged from a low of 32 mg/1 to a high of 59 mg/1, and the BOD 

ranged from a low of 9 mg/1 to a high of 50 mg/1, reflecting again not 

only the very dilute dry weather flow, but the further effect of dilution 

during storm flows. 
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MARSHALL STREET OVERFLOW CHAMBER, KEARNY 

The overflow chamber serving this district of only 24 acres is 

served with a combined sewer system. The estimated dry weather flow is 

only about 0.09 MGD and, in wet weather months, about 0.12 MGD. 

Metering and sampling facilities were installed in this 

chamber from February 5, 1975 through April 3, 1975, during which time 

rainfall occurred on thirteen occasions. Overflows, however, occurred 

only on six occasions. It was found that the overflows occurred when

ever the rainfall exceeded about 0.05 inches per hour. 

The peak overflow rate was found to be about 5.0 MGD, but the 

actual volume of overflow under the worst recorded storm was only about 

0.4 MG. It has been estimated that overflow will occur at this chamber 

from 30 to 40 times per year on the basis of 70 to 90 rainfall occurrences 

per year. 

It was found that backwater from the Passaic River entered 

this chamber and the sewer system during periods of exceptionally high 

tide. The staff of the PVSC has taken corrective action in order to 

reduce and eliminate this occurrence, which was of short-term duration. 

Samples taken of the dry weather flow show a typical domestic 

sewage with suspended solids of only 120 mg/1 and a BOD of about 206 

mg/1, based on average values. 

During storm flow, the suspended solids were slightly higher, 

ranging from a low of 66 mg/1 to a high of 418 mg/1, with the BOD 

ranging from a low of 16 mg/1 to a high of 167 mg/1. 
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DEY STREET OVERFLOW CHAMBER, HARRISON 

This overflow chamber serves an extremely small tributary area 

of only 6 acres, which is served entirely by combined sewers. The dry 

weather average daily flow is nominal, estimated to be about 0.09 MGD in 

the dry weather months and about 0.12 MGD in wet weather months. 

Metering facilities were maintained in this chamber for the 

period beginning June 5, 1975 and extending through July 6, 1975. 

Rainfalls occurred on ten occasions, with overflows observed on six 

occasions. It is estimated that overflow could occur from 40 to 55 

times per year at this chamber, based upon the probability that rain

falls may occur from 70 to 90 times per year. 

It was found that a rainfall intensity of about 0.07 to 0.08 

inches per hour was required to cause overflow. The overflow volume is 

nominal, with a maximum of 0.3 MG measured during this observation 

period, and a maximum peak storm overflow rate of about 8 KGD recorded. 

It was found that backwater from the Passaic River entered 

this chamber and the sewer system during periods of exceptionally high 

tide. The staff of the PVSC has taken corrective action in order to 

reduce and eliminate this occurrence, which was of short-term duration. 

It was found that the dry weather flow waste reflected a very 

high degree of dilution. For example, the BOD was found to be only 

about 25 mg/1. 
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Likewise, the sampling of the storm flow reflected suspended 

solids of only 25 mg/1. It would appear that this district has a 

tremendous amount of infiltration, although for a very small area (six 

acres), and the characteristics of the waste reflect this entry of 

•infiltration into the system. 

The area tributary to this overflow is small. A separate 

sanitary sewer is recommended for connection to the PVSC branch inter

ceptor, with elimination of this combined overflow. 
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CLEVELAND AVENUE OVERFLOW CHAMBER, HARRISON 

This overflow chamber serves a very small district of only 11 

acres. The district is served with combined sewers. 

The estimated average daily dry weather flow was about 0.14 

MGD, and during wet weather months was about 0.19 MGD, which reflects a 

relatively high infiltration rate (0.05 MGD). 

During the period of study, which extended from February 5, 

1975 through June 16, 1975, rainfall occurred on 32 occasions. It has 

been estimated that overflow occurred on 18 of these occasions. It was 

found that the intensity of rainfall required to cause overflow was 

about 0.04 inches per hour. It has been estimated that overflows at 

this chamber will occur about 40 to 50 times per year, based upon rainfalls 

occurring 70 to 90 times per year. 

Under overflow conditions, it was found that the peak rates of 

overflow were as high as 12.2 MGD, and that the volume of overflow was 

as high as 0.3 MG. 

It was found that backwater from the Passaic River entered 

this chamber and the sewer system during periods of exceptionally high 

tide. The staff of the PVSC has taken corrective action in order to 

reduce and eliminate this occurrence, which was of short-term duration. 

The average characteristics of the waste under dry flow 

conditions were found to be 10 1 mg/1 for suspended solids and 170 mg/1 

for BOD. 
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Under storm flow conditions, the suspended solids were found 

to be unusually low, ranging from a low of 39 mg/l to a high of 68 mg/1, 

and the BOD was found to be about 94 mg/1 on the average. This would 

appear to reflect the effect of storm water dilution upon the wastewater 

characteristics. 
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TAPPAN STREET OVERFLOW CHAMBER, KEARNY 

The Tappan Street overflow chamber serves a tributary area of 

only 35 acres. The area is served with combined sewers. This overflow 

joins the overflow from Dukes Street, merging into a common outfall line 

which discharges into an open ditch leading to Frank's Creek. 

The average daily flow was estimated to be 0.35 MGD in the dry 

weather months and 0.41 MGD in the wet weather months. 

Metering facilities and sampling equipment for this chamber 

were in service beginning February 23, 1975, and extending through 

August 24, 1975. During this period of time, rainfalls were recorded on 

45 occasions, and overflows are estimated to have occurred on 28 occasions 

It has also been estimated that overflows at this chamber will 

occur from 45 to 55 times per year when the rainfall occurrences range 

from 70 to 90 times yearly. 

It was found that an average rainfall intensity of only about 

0.03 inches per hour caused overflow. The maximum peak rate of overflow 

was found to be 8.7 MGD, but the volume of overflow was found to be 

only 0.2 MG under the worst storm recorded during the period. 

Sampling of the average daily flow under dry weather con

ditions indicated a suspended solids concentration of about 137 rag/1 

and a BOD value of about 194 mg/1, which reflects basically, a domestic 

sewage waste. 

Sampling of the storm water overflow indicated a suspended 

solids concentration of only about 88 mg/l and a BOD value of about 

67 mg/1, reflecting the extent of dilution due to storm flows. 
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BERGEN AVENUE OVERFLOW CHAMBER, KEARNY 

This overflow chamber serves a tributary area of only about 12 

acres. It is estimated that only about ten percent of this system is 

served by combined sewers. The dry weather flow is negligible, being 

estimated to be about 50,000 gallons per day (gpd). This overflow is 

located at the westerly end of Bergen Avenue at the Passaic River. 

Facilities for metering and sampling the waste were operative 

from April 24, 1975 through May 7, 1975. During this period of obser

vation, rainfall occurred on eight occasions, during which six overflows 

were estimated to have occurred. It has been estimated that overflows 

will occur at this chamber from 50 to 65 times per year when the rain

fall occurrences range from 70 to 90 times per year. It was found that 

an average rainfall intensity of about 0.05 to 0.07 inches per hour 

caused overflow. 

The overflow volume is negligible, having been found to be 

about 0.1 MG during the worst storm recorded during the period. The 

peak overflow rate was determined to be 2.4 MGD, coincidentally, when 

0.1 MG overflow volume was recorded. 

Sampling of the waste reflected an extremely dilute sewage, 

both under dry weather flow conditions and during overflow conditions. 

These low concentrations are attributed to the extremely high infiltra

tion which occurs in this system, dispite the fact that only about ten 

percent of the system has combined sewers. 

Sampling of the flow under dry weather conditions indicated 

a BOD concentration of 18 mg/l. Sampling of the flow during storm 

overflow conditions indicated a BOD average value of about 16 mg/l. 
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The sanitary line which discharges into the chamber serves a 

vacant industrial complex. Whatever flow that discharges here is sus

pected of being either infiltration or inflow, which should be located 

and eliminated. This overflow, in turn, may then be eliminated. 
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NAIRN AVENUE OVERFLOW CHAMBER, KEARNY 

This overflow chamber serves a tributary area of 176 acres. 

The area is provided entirely with combined sewers. The average daily 

dry weather flow is estimated to be about 0.54 MGD during dry weather 

months, and 0.69 MGD during wet weather months. 

Metering and sampling facilities were in service in this 

chamber beginning on June 5, 1975 and extending through August 7, 1975. 

During this period of observation, 17 rainfalls occurred and overflows 

are estimated to have occurred on 15 occasions. It has been estimated 

that overflow will occur about 60 to 80 times per year based upon 

rainfall occurrences of 70 to 90 times per year. 

It was found that approximately 0.09 inches per hour of rain 

was required to cause overflow. The volume of overflow was found to be 

very little, namely, about 0.1 MG, and the peak stormwater overflow rate 

was measured at only 2.6 MGD. 

Sampling of the dry weather sewage at this chamber indicated a 

very dilute waste, with a suspended solids average of 58 mg/1 and: 30D values 

averaging about 78 mg/1. The Sampling of the stormwater overflow was 

likewise found to be fairly dilute, with a suspended solids concentration 

of only 93 mg/1 and a BOD of about 61 mg/1, based on average values. 

These very low wastewater characteristics are attributed to 

high dilution in this district due to storm flows and infiltration. 
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WORTHINGTON AVENUE OVERFLOW CHAMBER, HARRISON 

The Worthington Avenue overflow chamber serves a tributary 

area of 177 acres, of which area about 95 percent is served with com

bined sewers, the balance being composed of separate sanitary and storm 

sewers. 

The average daily dry weather flow was estimated to be about 

2.0 MGD during dry weather months, and about 2.8 MGD during wet weather 

months. This reflects a fairly high infiltration rate due to the higher 

ground water table during the wet weather months. 

No measurable overflows were recorded at this chamber because 

of the fact that the outfall line, which extends some 1,350 feet into 

the Meadowlands, is clogged with debris. Due to the obstructed outfall 

line, the overflow chamber becomes surcharged during periods of storm 

flow, thereby negating metering attempts, since no "free board" overflow 

condition existed. In other words, with the occurrences of high storm 

flows, the stormwater is carried on downstream. 

Sampling of the waste during dry weather flow conditions re

vealed an extremely dilute sewage, with the suspended solids averaging 

only about 42 mg/1. Sampling of the waste during storm flow conditions 

indicated that BOD concentrations averaged 59 to 75 mg/1, reflecting the 

dilution effect. 
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ESTIMATE OF TOTAL SYSTEM OVERFLOWS 

An estimate has been made of the total overflow into the 

Passaic River from the combined sewer systems tributary to the PVSC 

collection systems. This covers a total drainage area of approximately 

12,200 acres, of which 5,100 acres are located in Paterson, 3,950 acres 

are located in Newark tributary to PVSC overflows, 1,400 acres are 

located in Newark tributary to the PVSC interceptor, but not directly 

connected to PVSC overflows, 1,650 acres are located in the Harrison-

Kearny area, and about 100 acres are located in the middle portion of 

the system. In addition to the above, and not included in the PVSC 

overflow studies, are approximately 3,240 acres located in the South 

Side of the City of Newark which are served with combined sewers. This 

large area is tributary to the Peddie, Waverly, and Queen ditches where 

overflow chambers are provided for storm water overflows which ulti

mately are discharged into Newark Bay—not the Passaic River. The dry 

weather flow is conveyed through the City of Newark's South Side inter

ceptor sewer directly to the PVSC Newark Bay Pumping Station. 

September 30, 1975, it has been estimated that the total volume of sewage 

treated at the PVSC treatment plant is approximately 91.6 billion gallons. 

This is an average daily flow of approximately 251.0 MGD for this twelve

month period. During the year, a total of 54.74 inches of rainfall was 

recorded. 

The storm water overflow into the Passaic River from this 

total drainage area of approximately 12,200 acres has been estimated 

Based upon a study of the period from October 1, 1974, through 
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to be about 7,500 million gallons annually. This is approximately 8.2 

percent of the yearly flow. The estimated overflow from the Second 

River Union Outlet is about 600 million gallons per year. 

The foregoing does not include the estimated overflow from 

the combined sewer systems in the Waverly Avenue District, the Peddie 

Street District, and the Queens Street District, which are located in 

the South Side of the City of Newark. Preliminary estimates indicate 

that the annual storm water overflow from this City of Newark area of 

about 3,240 acres will be in excess of 2,000 million gallons per year. 

In addition to the above, sanitary sewer overflows occur with

in the collection system during exceptionally severe rainfalls as a 

result of inflow which is in excess of local interceptor sewer carrying 

capacities. These inflows may aggregate in excess of 250 million 

gallons annually. 

Tabulations have been prepared for the twelve-month period 

of observation and study (October, 1974 through September, 1975). These 

tables show the rainfall occurrences (81) with one hundred and four 

days of precipitation recorded, (See Table 6 on pages 196-207). 

Overflows to the Passaic River are estimated to have occurred 

on eighty-five days during this period of time at the sixty-five active 

overflow chambers. Overflows did not occur at each chamber for each 

storm. The intensity of the rainfall dictated the conditions, extent, 

duration, and volume of overflow at each chamber. 
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Table 6 shows the total rainfall for each storm, the maximum 

intensity for a thirty-minute duration, and the estimated storm water 

runoff and aggregate overflow into the Passaic River and its tributaries. 

Table 6 also shows the estimated storm water overflow and sanitary 

sewage diversion from the South Side area of the City of Newark which 

is discharged into Newark Bay. The estimated overflows from the Second 

River Union Outlet are also shown, as well as the average daily flow 

treated at the PVSC Newark Bay Treatment Plant. The tabulations are 

shown on a monthly basis and the totals for the twelve-month period are 

also shown. 

In summary, while a total of over 91,000 million gallons of 

sewage were treated in a twelve-month period at the PVSC treatment 

plant, combined overflows into the Passaic River from PVSC and other 

system overflow facilities were estimated to be in excess of 7,500 

million gallons per year, or about 8.2 percent of the total. 

The estimated overflow from the Union Outlet was about 600 

million gallons per year, or about 0.7 percent of the total flow treated. 

The estimated storm water and sanitary overflow from the combined 

sewers in the South Side of the City of Newark into Newark Bay was 

estimated to be greater than 2,300 million gallons per year, or about 

2.5 percent of the total. The estimated overflows within the collection 

systems where sanitary sewers are inadequate have been estimated to be 

about 250 million gallons per year, or about 0.27 percent of the total 

system flow. 
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E  L S O N  T  K I L L A M  A S S O C I A T E S .  I N C .  

The total estimated overflow from all sources (from the PVSC 

combined sewer areas, the South Side interceptor overflows and diversions 

from valve closings, the Second River Union Outlet sanitary bypass, and 

other sanitary system overflows) amounts to about 11,000 million gallons 

per year, or about twelve percent of the Newark Bay Pumping Station 

yearly plant flow. 
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TABLE 6 
RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER. AND PLANT PLOWS 

Month: October. S31 _4_ 
Maxl inuro Estimated 

Average Kalrtfal 1 Tributary 
Date/ Total Rainfall Ra In f al 1 Int ens 11 y Runoff Into Estimated 
Day f» i Rainfal I Dura tIon Int»»nsl t y (In 10 oIan , ) Combined Sewers* Overflow to 
Week (Inches) (Uouri) , (In./hr. ) (In./hr. ) 40KMC) 60%(MC) River (MC) 

1 Tu 

(In./hr. ) 40KMC) 

2 W T 
3 Th 
4 F 
5 S 
6 S 
7 M 
8 Tu 
9 W 
10 Th 
il F 
12 S 
13 S T 
14 M 
15 Tu 0.20 3. t'O 0.067 0.10 27 40 5 
16 W 1.90 22.(0 0.086 0.25 252 376 285 
17 Th 
18 F 
19 S 
20 S 
21 M 
22 Tu 
23 W 
24 Th 
25 F 0.08 7. )0 0.011 0.08 11 16 -

26 S 
27 S 
28 M 
29 Tu 
30 W T 
31 Th 0.04 2. 10 0.020 0.02 5 9 —— 

TOTAL 2.22 295 441 290 

South Side Interceptor** 
Kirlmated Estimated 

Sa n 11 a ry F1ow Tributary Runoff 
Dlvyrt'd (MC) 4Qg(MO) 60%(MC) 

Estimated*** 
Second River Total 
Union Outlet Estimated 
Flow to River Overflow* 

(MR). (MG> 

7 
67 

11 
100 

39 U?2 ) 

78 117 39 

2 

4 28 

Average 
Daily 

Plant Flow 
(MC JD) 

2 f 0  
2l 1 
2 !  3  
2c 3 
2 18 
2(5 
2 1 
2 ;6 
2 *5 
2 >4 
2 J2 
2 1 3  

. I >4 
2  » 0  
2  J S  
2 .4 
2 • 1 
2 b 
2 3  
2 >2 
2 18 
2 lb 
2 17 
2 16 
2*0 
2 2 3  
1 J8 
211 
2 18 
2 19 
2 t4 

7,2*3 MCJ/Month 

T = Trace 

* 12,200 Acres - combined sewers (tributary to PVSC interceptor) 
Newark 5,400 
Patersor 5,100 

Kearny-Harrisor 1,700 
12*200 

** 3240 Acres - combined sewers not tributary to PVSC interceptor 
*** Manually controlled (not combined sewers) 
+ The "Total Estimated Overflow" column is derived by adding 

columns 8, 9, an average of columns 10 and 11, 3nd column 1.2 . 

* '.'4 Averag*. 



TABLE 6 

RAINFALL. ESTIMATED OVBRPLOW TO PASSAIC RIVER, AND PLANT FLOWS 

Month: November. 1974_ 

bote/ 
D.iy til Week 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

F 
S 
s 
M 
Tu 
U 
Th 
F S 
S 

11 M 
12 Tu 
13 W 
14 Th 
15 F 
16 S 
17 S 
18 M 
19 Tu 20 U 
21 Th 
22 F 
23 S 
24 S 
25 M 
26 Tu 
27 W 
28 Th 
29 F 
30 S 

TOTAL 

Total Rainfall 
Rainfall Duration 
(Inches) (Honrs) 

0.01 
T 
0.04 
0.01 

0..40 
0.05 

0.02 

0.28 
0.02 

0.02 

1.00 

3.00 
1.00 

5.00 
5.00 

1.00 

10.00 
2 . 0 0  

2.00 

Average 
Rainfall 
(nteuslly 
(fn./hr. ) 

0.010 

0.013 
0.010 

0.080 
0.010 

0.020 

0.028 
0.010 

0.010 

Max! IQtiiR 
Kalnfnl1 
intens Ily 

( tr: 10 K I I U K . ) 
( In,/hr.> 

0.01 

Eat imated 
Tributary 
Runoff into 

Combined Sewers 
4pl(MT'-). 60% (MC) 

Estimated Overflow to River (MC) 

South Side Interceptor Second River 1\• L i L 
Ks I I mated Estimated" Union Outlet Estimated 

Sanitary Flow Tributary Runoff Flow to River Ovorilow i 
Diverted (MC) 40%^G) 60%(MC j" (MG) 

0.02 
0.01 

0.40 
0.02 

0.02 

0.07 
0.01 

0.01 

53 
7 

37 
2 

79 
10 

55 
4 

35 

20 

14 
2 

10 1 

21 
3 

15 1 36 

3 

108 168 55 30 45 109 

Ave Mge 
Da i I v 

11 ant Flow 
-.-.(MG)}) . 

24 1 
215 
199 
238 
250 
238 
2 38 
240 
213 
197 
232 
28 3 
241 
244 
234 
204 
194 
231 
244 
262 
251 
231 
217 
192 
234 
242 
2 38 
138 
195 
192 

>,819 MG/Month 

22 7 Ave rage 

O 

CZ-

c 



Honth: December. HM 
Max! <QufD 

Ave rage Ralnfa i 1 
Date/ Total Rainfall Rainfall Intensity 
Oay of Rainfall duration Intensity (i(, }tj wins. 
Meek (Inches) (Hours) (In. /hr.) (In./11r .J 

1 S 0.45 6.00 0.075 0.17 
2 M 1.60 6.00 0.267 0.70 
3 Tu 
4 W 
5 Th 
6 F 
7 S 0.18 3.00 0.060 0.15 
8 S 1.17 9.00 0.130 0.40 
9 M 
10 Tu 
11 W 
12 Th 
13 F 
14 S 
15 S 
16 M 1.35 13.00 0.104 0.26 
17 Tu 
18 W 
19 Th 
20 F 
21 S 
22 S 
23 M 
24 Tu 
25 W 0.30 5.00 0.060 0.09 
26 Th 
27 F 
28 S 
29 S 
30 M 
31 Tu 0.10 2.00 0.050 0.05 

TOTAL 5.15 

r~~ 
I— 
CD 
o 
-O-
VJ 
"--•3 

TABLE b 

RAINFALL, ESTIMATED OVERFLOW TO PASSAtC RIVER, AND PLANT FLOWS 

Tributary South Sl^ Interceptor Second Rlyer TutaI 

runoff into estimated estimated estimated n • r . • • j 
Combined Sowers Overflow to Sanitary Flow - Tributary Runoff ui "n.e „S *" . 
40T(MCJ| 60*JMfn River (MC) Ulvert. d (HQ ,,0^HC) 60Z(5(iT rMC) (M" _ 

Average 
IXi 11 y 

PI«int Flow 
_ (MGD) 

60 
212 

24 
155 

89 
317 

36 
232 

50 
250 

15 
175 

1 
11 

16 
56 

6 
41 

179 268 180 11 48 

40 

13 

683 

60 

20 

1,022 

40 

5 

715 35 

10 

4 

181 

24 
84 

10 
62 

71 

16 

5 

272 

14 

21 

) 
) 416 

) 
) 278 

272 

53 

10 

.333 

271 
270 
2 36 
240 
248 
2 37 
232 
262 
247 
253 24 3 
24 3 
24 1 
2 1 2  
203 
31 0 
26 3 
254 
259 
254 
219 
204 
225 
213 
208 
218 
221 
212 
190 
225 
240 

7.353 MC/Month 

237 Average 



Month: January, 197s) 

Date/ Total Rainfall 
Day of Rainfall Duration 
Week (Inches) (Hours) 

Maxlrouro 
Average Rainfall 

Ri In fall Intensity 
Intmsit y fin Vj mini;. 
(ln./hr,) (1n./hr. j 

1 
2 
3 
4 5 
6 
7 
8 
9 
10 
11 
12 

U 
Th P 
S s 
M 
Tu U 
Th 
F 
S 
S 

13 M 
14 Tu 
15 W 
16 Th 
17 F 
18 S 
19 S 
20 M 
21 Tu 
22 W 
23 Th 
24 F 
25 S 
26 S 
27 M 
28 Tu 
29 W 
30 Th 
31 F 

0.25 

0.02 

0.14 
0.41 
0.05 
0.67 

0.08 

0. 77 

0.73 
0.17 
0.05 

9.00 

2.00 

2.00 
7.00 
0.50 
9.00 

3.00 

16.00 

6.00 
5.00 
2.00 

0.028 

0.010 

0.070 
0.059 
0.100 
0.074 

0.027 

0.048 

0.122 
0.034 
0.025 

0.06 

0.01 

0.09 
0.11 
0.20 
0.14 

0.04 

0.14 

0.19 
0.06 
0.04 

0.64 13.50 0.047 0.19 

0.55 7.00 0.079 0.13 

TOTAL 4.53 

TABLE 6 

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT FLOWS 

Tributary 
Runoff Into 

Combined Sewers 
40%(M0) 60%(MC) 

34 

2 

50 

4 

Estimated 
Overflow to 
River (MG) 

25 

South Side Interceptor 
Car(mated Estimated 

Sanitary Flow Tributary Runoff 
Divert <-d (MC) 4£Z (Hp) 607, (MC) 

13 

1 

Second River Total 
Union Outlet Estimated 
Flow to River Overflow » 

(MC)_ . 

36 

I 

18 
54 
6 
89 

11 

28 
81 
10 
132 

16 

10 
30 5 
100 

5 
14 
2 
24 

7 
22 
3 
35 

3 

10 
5  »  )  
155 

1 

102 110 41 19 163 

97 
23 
7 

144 
34 
10 

100 
10 
5 

26 
6 
2 

39 9 ) 
3 ) 

13 

1 I 
150 
36 

85 127 80 23 

2 

1 1 6 

73 109 75 19 29 1 2 0  

601 898 555 31 161 240 75 1 861 

A v e r a g e  
Util v 

l# I a i L K] ow 
(MOD) 

195 
220 
2 32 
202 
193 
285 
257 28b 
261 
262 222 
2 34 
264 
.25.3 
251 
253 
.252 
250 
.254 
25 3 
•'58 
25b 
2 54 
26 5 286 2 19 
.'58 2 39 
26 J  

254 
.-'V* 

7 ,6 37 MC/M'.'it t h 

24b Ave i".!>',<• 



T A B L E  B  

Month : February, 1975 

Average 
Max!uura. 
Ralnf.i 1 1 

Eat iroated 
Tributary 

Date/ Total Ra 1 n f .i 11 Ka Infal 1 In ten*11 y Runoff into Estimated 
Day of Ra 1 n f a 1 1 Duration i nt. nsl ty (In 10 mliiH. ) Comb 1ned Sewers Overflow to 
Ueek (Indies) (Hour*) (JjV/JlL-J (J n . /! i r . ) 40Z(MC) 60Z(MG) River (MC) 

1 S 
2 S 
3 M 
4 Tu 
5 W 0.48 13.00 0.037 0.08 64 96 60 
6 Th 
7 F 
8 S 
9 S 
10 M 
11 Tu 
12 W 0.62 7.00 0.089 0.15 82 123 100 
13 Th 
14 F 
15 S 
16 S 
17 M 0.20 4.00 0.050 0. 10 27 40 5 
18 Tu 0.02 1.00 0.020 0.02 2 4 _ 
19 W 0.15 2.00 0.075 0.12 20 29 10 
20 Th 
21 F 
22 S 
23 S 0.40 3.50 0.114 0.18 53 79 50 
24 M 1.15 22.00 0.052 0.60 152 228 160 
25 Tu 
26 U 
27 Th 
28 F 

TOTAL 3.02 400 599 385 

RAINFALL. ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT PLOWS 

_ Snuth Side Interceptor 
Estimated Estimated 

Sanitary Flow Tributary Runoff 
Diver t'-d (MC) 607.(MCJ 

2iS 9* O w o 

pd u 
M X z o 

50 '25 s° 
O 2 

> 

> 
3 

17 

22 

14 
40 

Second River Total 
Union Outlet Estimated 
Flow to River Overflow + 

(MG) (MG) 

81 

Ave r .t .-.tr 
l»a i I v 

Plant 1 aus 
(MG!)) 

11 
1 
8 

21 
61 

160 

28 

78 

18 
1 

16 

68 
238 

> 96 6,9.'A MG/Montb 

2-9 Average 

^Estimated value--no reading available. 
**Bteakdown of Newark Bay Pumping Station. 



Monrh: March. 1975 
Maximum 

Average Ka J n f a 
Date/ Total Rainfal1 Rainfall Intennl 
Day o f  RainfalI Duration 1niensity (in 31.' mlr 
Week (Inches) (tloura) (In./hr . j ( in. / h r  

1  S  
2 S 
3 M  
4 Tu 
5 W 
6 Th 
7 F 
8 S 
9 S 
10 M 
11 Tu 
12 W 0.62 6. 50 0.095 0,26 
13 Th 
14 F 0.35 5.25 0.067 0.20 
15 S 
16 S 
17 M 
18 Tu 
19 W 0.85 9.50 0.089 0.20 
20 Th 0.55 13.50 0.041 0.20 
21 F 0. 10 1.75 0.057 0.08 
22 S 
23 S 
24 M 0. 19 8.75 0.022 0.04 
25 Tu 
2b W 
2 7 Th 
28 F 
29 S 0.07 1.00 0.070 0. 10 
30 S 0. 38 4.50 0.084 0.18 
31 M 

TOTAL 3.11 

*Kstimated value—no reading available. 

TABLE 6 
RAINFALL, ESTIMATED OVKBF1XJW TO PASSAIC RIVER. AND PLANT PLOWS 

Eatlraated 
Tributary 
Runoff into 

Combined Sewers 
Estimated 

Overflow to 
40t(MC) 6QZ(MC) River (MC) Diverted (MO) 4Qg(HC) bOZ(MC) 

South Side Interceptor Second River 
Ear 1mated Estimated Union Outlet 

Sanitary Flow Tributary Runnff Flow to River 

Total 
Est imated 
Overflow + 
(MS) 

82 

47 

123 

70 

90 

50 

22 

12 

33 

18 

15 136 

65 

113 
73 
13 

168 
108 
20 

130 
80 
10 

30 
19 
4 

4 5  ) 
29 ) 
5 

25 38 20 10 28 

10 
50 

14 
75 

5 
50 

4 
20 

8 
66 

413 616 435 109 164 39 

Ave rage 
Da i 1 v 

Plant Flow 
(MCD) 

233 
213 
25 3 
253 
255 
24 7 
249 
218 
205 
240 
236 
274 
244 
257 
252 
210* 
237 
250 
292 
286 
259 
248 
215 
291 
264 
261 
25b 
225 
257 
2 39 
248 

7,667 MO/Muhtli 
247 Average 



TABLE 6 

CD 
GO 

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT PLOWS 

Month: April, 1975 

Date/ 
Day of 
Week 

Total 
Rain fa I 1 
(Inches) 

Maximum 
Average Rainfall 

Rainfall Rainfall Intensity 
Duration Intensity (in 3u mlits. j ra) (In./hr.) (In./ltr. J 

Estimated 
Tributary 
Runoff into Estimated 

Combined Sewers Overflow to 
AOZ(MC) 60%(MC) River (MG) 

Tu 
W 

5«>uth Side Interceptor 
Estimated Estimated 

Sani tary F1uw Tributary Runof f 
Diverted (MC) 40X-(MC) 60%(MC)' 

Second River Total 
Union Outlet Estimated 
Flow to River Overflow + 

(MG) (MG) 

A v e  r a g e  
Da i 1 v 

I'lant Flow 
( M O D )  

3 Th 
4 P 

0. 75 6.00 0.125 0.23 99 1A9 100 2 26 AO 12 1A7 
26H 
282 

5 S 252 
6 S 2 30 
7 M 225 
8 Tu 251 
9 W 250 
10 Th 247 
11 F 24h 
12 S 24b 
13 S T T 2 
14 M 207 
15 Tu 
16 W 
17 Th 

0.1A 
0.01 

8.00 
1.00 

0.018 
0.010 

0.0A 
0.01 

18 
1 

28 
2 

10 5 7 
1 

16 
1 

2 3b 
259 
-244 

18 F 
19 S 
20 S 

0.01 
0.03 

1.00 
2.00 

0.010 
0.015 

0.01 
0.02 

1 
A 

2 
7 1 

1 
2 

1 
T 

24 3 
245 
214 

21 M 193 
22 Tu 221 
23 W 
2A Th 
25 F 
26 S 
27 S 

0.0A 
1.3A 
0.A1 . 
0.0A 

0.5 
1A.67 
7.75 
liOO 

0.080 
0.091 
0.053 
O.0A0 

0.08 
0.26 
0.08 
0.0A 

5 
177 
5A 
5 

8 
266 
81 
7 

200 
50 

2 
6 
1 

A7 
1A 
1 

2 
71 
22 
2 

2 
7 

! 6 

4 
268 
82 

239 
. 274 
307 
290 
219 

28 M 197 
29 Tu 2 39 
30 U 245 

242 
TOTAL 2.77 36A 550 360 11 95 1A8 27 521 7,292 

i— 
r — 

CD 

243 Average 



TABLE b 

RAINFALL, ESTIMATED OVERPIIOW TO PASSAIC RIVER, AND PLANT PLOWS 

Mon th: May, 1975 ..... 

Average 
Date/ Total Rain Tat 1 Kn In f al 1 
Day of Rain fai 1 Duration In t »-nsl i y 
Week_ (Inches) (Hours) (In./hr. ) 

1 Th 
2 F 0. 12 0,75 0. 160 
3 S 
4 S 0.97 19.75 0.049 
5 M 0.08 6.00 0.013 
6 Tu 0.21 1.20 0. 175 
7 W 
8 Th 
9 F 
10 S 
11 S 
12 M 0.20 3.50 0.057 
13 Tu 1. 32 6. 75 0. 196 
14 W 
15 Th 
16 F 0.63 5.17 0. 122 
17 S 
18 S 
19 M 
20 Tu 
21 W 0.08 2.00 0.040 
22 Th 
23 F 
24 S 
25 S 0. 32 1. 75 0.183 
2b M 
27 Tu 
28 W 
29 Th 
30 F 0.22 8.75 0.025 
31 S 

TOTAL 4.15 

maxl iodiii 
Kainful I 

Estimated 
Tributary 
Runoff Into 

Rainfai I UuraUon In^y , In Wr. o£"f£l„ 5 Jiu TfL tcZoHZV ff n'™ Estl»aled 

(inches) lltourH) (In./hr.) Mn./l.r.i "ver Overflow + 

South Side Interceptor Second River Total 
I«i filiated Estimated " Union Outlet EstitnaieJ 

Dlvertf-d (MC) 4Q%(MC) 602 (MC) 

0. 16 

0. 14 
0.03 
0. 32 

16 

128 
11 
28 

24 

192 
16 
41 

26 40 
175 262 

84 125 

550 

64 

43 

823 

130 
5 
30 

125 

40 

30 

380 

34 
3 
7 

51 
4 

11 

(MC) 

11 

7 11 
46 70 

22 33 

17 

(MC) 

) 
)240 
) 

9 
194 

3 4  

4 0  

AveruK*-
D a  1 1  v  

P l a n t  P l o w  
_  . .  J M C U )  

2 4 6  
262 
2 1 9  
2 9 6  
2 4 4  
2 8 3  
2 5 9  
2 5 4  
2 4 5  
2 1 2  
1 9 9  
2 9 4  
3 0 4  
2 8 4  
" 1 1  5  
2 9 8  
2 4  1  
219 

268 
2 5  3  
2 5 5  
22 1 
1 9 0  
2 0 7  
2 4  9  
2  5 4  
2 4 0  
262 
2  7 0  

21 219 7 , 8 5  1  M O  /  M <  >  1 1 1 . 1 1  

r •" 

\ 
( 
c;-

4--

c: 
ro 



Mon th: 

D at*: I 
Day •>! 
Week 

1 S 
2 M 
3 Tu 
4 W 
5 Th 
6 F 
7 S 
8 s 
9 M 

10 Tu 
11 W 
12 Th 
13 F 
14 S 
15 S 
16 M 
17 Tu 
18 W 
19 Th 
20 F 
21 S 
22 S 
23 H 
24 Tu 
25 W 
26 Th 
27 F 
28 S 
29 
30 M 

TOTAL 

June, 1975 

Maximum 
Average Rainfall 

Total Rainfall Rainfall Intensity 
Rainfall Duration Int.nslty (jj, JIJ raian 

(Honrs) ( In./_hr_. J iJ 

1.60 1 2 . 0 0  0.133 1.34 

1.37 
0.98 

7.00 
7.17 

0.196 
0.137 

0.78 
0 . 6 6  

1.81 23.00 
0.04 2.00 

0.10 1.00 

0.81 0.63 

0.36 1.25 

0.75 2.30 
0.45 0.67 

8.27 

0.079 0.15 
0.020 0.02 

0.100 0.10 

1.279 1.28 

0.288 0.29 

0.326 1.20 
0.675 0.85 

TABLE 6 

RAINFALL. ESTIMATED OVEBHXIW TO PASSAIC RIVER, AND PLANT FLOWS 

Estimated 
Tributary 
Runoff into 

Comb lin'd Sewers 
40^(MC) 607. (MC) 

212 317 

Sumh Side Interceptor 
Estimated Estimated Estimated 

Overflow to Sanitary Flaw Tributary Runoff 
River (MC) Diverted (MC) (MO) ~ bOXfMG)" 

220 56 84 

Second River Total 
Union Outlet Estimated 
Flow to River Overflow -t 

imi. cum. 

'•Vf-fag,-
Da i ] v 

FI ant V I. 
...(MOD) 

181 
129 

272 
194 

180 
160 

48 
34 

72 
52 .70 

26 7 
332 
289 

239 
5 

13 

107 

48 

99 
60 

359 
8 

19 

161 

72 

149 
89 

270 
5 

10 

125 

50 

120 
70 

64 
1 

1,093 1 .640 1,210 27 

13 

26 
1 6  

291 

96 
2 

43 

19 

437 

20 

167 

66 

155 
90 

1 ,64 S 

21 1 
256 
26 3 
287 
353 
290 
247 
2 1 6  
284 
275 
278 
303 
274 
239 

' 206 
262 
292 
272 
262 
259 
24 7 
217 
244 

7,904 M(;/Ni'nil 

26 3 Ave r.i .• 



TABj.K o 

RAINFALL. ESTIMATED OVERFI.OW TO PASSAIC RIVER, AND PLANT FLOWS 

Month: 
Maximum 

Average Kalnf..l 1 
Da t c / Total Rain fa 1 I K.i In fa 1 1 In t ens 1t y 
Day of Rain fa i 1 DuratIon 1 at en s 11 y (In ID mluk 
Week (Inr hes) (Hours) U'l-ii'.LrJ Li',/] 

1 Tu 
2 W 
3 Th 0. 18 2.00 0.0li0 0. 16 
4 F 
5 S 
6 S 0. 14 1.50 0.091 0.18 
7 M 
8 Tu 
9 W 0.20 0.50 0.400 0.40 
10 Tli 
11 F 
12 S 0. 12 2.75 0.044 0. 14 
13 S 2. 57 13.50 0.190 2.30 
14 M 1.48 5.50 0.269 0.82 
15 Tu 1. 55 5.00 0. 310 1 .20 
16 W 
17 Th 
18 F 
19 S 
20 S 0. 30 0.50 0-600 0.60 
21 M 0.40 2. 50 0.160 0.60 
22 Tu 
23 W 
24 Th 0. 20 0.25 0.800 0.40 
25 F 1.90 3.75 0.507 1.00 
26 S 
27 S 
28 M 
29 Tu 
30 W 
31 Th --

TOTAL 9.04 

Estimated 
Tributary 
Runoff Into 

Corah I tied Sewe rs 
40% rMc~"6oT(MC) 

24 

26 

16 
340 
195 
205 

39 
53 

26 
252 

36 

28 

39 

24 
510 
293 
307 

60 
79 

39 
377 

Estimated 
Overflow to 
River (MC) 

25 

,ut-h Side Interceptor 
K H I I mated 

Sanitary Flow 
Divert*d (HO) 

20 

30 

15 
400 
250 
260 

45 
55 

30 
295 

4 
2 

1 1  

Est Lraated 
Tr ibutary Runof f 

60% (wf)' 

10 

4 
90 
52 
55 

1 1 
1 4  

7 
67 

b 
1 3 6  
78 
82 

16 
2 1  

1 1  
100 

Second River To Lai 
Union Outlet Fsiimated 
Flow to River Overflow + 

(MG) (MC) 

33 

1  3 * *  

19 
11 
8 

39 

45 

39 
528 
325 
340 

138 

446 

1,194 1.792 1,425 318 478 1,935 

Ave r.n-e 
Dai I v 

1' I a ut I I nws 
(MOD) 

2 4 8  
2  5 2  
2  3 7  
1 8 5  
1 8 9  
2 2  7  
1 9 7  
2 3  1  
2 8 4  
2 4  3  
2  1 9  
2 1 5  
2 8 3  
3 3 7  
2 9 0  
26? 
1 1 7  
2 9 3  
2 5 0  
2 79 
3 9  2  
288 
2 8 5  
3 3 4  
3 2 4  
2 7 5  
2 4 4  
2 7 2  
26? 
2 5 9  

...268 

8, 173 MO/MoiUh 

2 6 4  A v e r a g e  

"" v ** Breakdown in Ni B. Pumping Station 
r— 
i— 
CD 
CD 
CO 



Month : _ Augusr, 197S 

Average Kulnf.i I 1 
Date/ Total Rainfall Halnfall Intensity 
Day of Rainfall Duration Intensity ( jn ji; uln,.. 
Week ( Inches) (Hours) ( ' ! P r • J 

1 P 
.2 S 
3 S 
4 M 
5 Tu 0.20 2.00 0.100 0.20 
6 W 
7 Th 0.50 6.00 0.083 0.30 
8 F 0.25 2.25 0.111 0.2C 
9 S 
10 S 
11 M 
12 Tu 
13 W 0.10 0.25 0.400 0.20 
14 Th 
15 F 
16 S 
17 S 
18 M 
19 Tu 
20 W 
21 Th 
22 F 
23 S 
24 S 1.35 0.75 1.800 2.50 
25 M 0.40 2.50 0.160 0.50 
26 Tu 0.40 0.75 0.533 0.60 
27 W 
28 Th 
29 F 
30 S 
31 S 

TOTAL 3.20 

I 

CD 
-—-V 

CD 
,ps.t 
CO 
tn 

TABLE 6 

RAINFALL. ESTIMATED 0VERP1.0M TO PASSAIC RIVER, AND PLANT FLOWS 

Tributary Pouch Sid** Interceplor Second River 
Runoff Into Estimated la.ttmated Estimated Union Outlet 

Combined Sewers Overflow to S-iu.t'ary Fl»iw Tributary Kunoff Flow to River 
607. (MG) River (MC) Dlvert-d (MC) /,Qg(MG) &WHC')' (MG) 

lota 1 
Est imatt'il 
Overflow ^ 
(MG) 

AVL-MJ'.I-
Da i 1 v 

Plant I'l. 
(MGD> 

66 
34 

13 

40 

99 
50 

25 

70 
35 

18 
9 

26 
I 3 

94 
46 

10 

178 
53 
53 

267 
79 
79 

180 
50 
50 

48 
14 
14 

71 
21 
21 

2 78 
275 
2 78 
29-, 
31 1 
HI 
269 
281 
2 57 
2 12 
2 74 
280 
2 tin 
271 
255 
26 5 
213 
267 
265 
251 
251 
268 
226 
105 
3 35 
31 1 
292 
7 7 
>78 
140 
>06 

423 634 415 168 572 8, 379 MG/M.uiih 

J 7<' Avn.uy 



TAB I E 6 
RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER. AND PLANT FLOWS 

I 

I 

o 

Month: 

Date/ 

Sept ember , 19 74 

R.i In fall 
Average 

K.i Inf.il L 

M-i x 1 JQI jrn 

Rainfall 
In (cm 11 y 

F.flt lmated 
Tributary 

Runoff Into 
I).IV ol Ruinfai 1 Dur.tt J on 1 ni i-nsl t y (In 3'J I:I 1. ; Corah 1ned Sewers 
Week (ln«' hes) (_Ho u_r .LL'U/ILL'J (.In./I.. 402(MGJ 60Z(MG) 

1 M 
2 Tu 
3 W 
4 Th 
5 F 
6 S 
7 S 
8 M 
9 Tn 
10 W 
11 Th T 
12 F 0. 20 1.00 0.200 ©

 

o
 26 40 

13 S 
14 S 
15 M 
16 Tu 
17 W 
18 Th 
19 F 0.40 7.50 0.052 o

 

o
 

53 79 
20 S T 
21 S 0.85 5.75 0.148 0.30 113 168 
22 M 0.18 1.50 0.120 0.12 24 36 
23 Tu 2.22 24.00 0.093 0.40 293 441 
24 U 1.63 21.50 0.076 0.30 216 324 
25 Th i. 15 17.25 0.067 0.20 152 228 
26 F 1.45 24.00 0.060 0.80 192 288 
27 S 0.35 3.75 0.093 0.40 46 70 
28 S 

70 

29 M 
30 Tu 

TOTAL 8.43 1,115 1,674 

South Side Intcreep tor 
Estimated Kitlniated Estimated 

Overflow to Sanitary Flow Tributary Runoff 
River (HQ Dlv-rf-d (MC) 60*-(Mc7 

GRAND TOTAL: 54.74 
(Oct. 1, 1974 

through 
Sep. 30, 1975) 

7,2 39 10,65/ 

25 

50 

120 
20 
350 
250 
200 
250 
50 

1,315 

7 ,540 

lb 
20 
17 

74 

30 
6 
78 
57 
40 
51 
1 2  

295 

1 I 

2 1  

45 
10 
117 
bb 
6 1  
77 
18 

1,923 . ,ri94 

Second River 'Total 
Union Outlet Estimated 
Flow to River Overflow 4 

X.. (MCi 

5 
37 

68 
T 

162 

128 

597 10.80H 

Avi'iavir 
Dai Iv 

PlanL Flo-. 

203 
252 
260 
255 
257 
222 
204 
264 
259 
265 
260 
290 
2 30 
201 
24 h 
251 
2 55 
271 
29 3 
244 
24b 
3 1H 
35b 
151 
34 H 
3M9 
34 3 
336 
31 H 
308 

8,115 M - ml 

277 A , r.ige 

91,611 M« .ii 

251 A . r a g»-

o 
-Ci-

CO 



M. S O X  T K I L L A X l  A S S O C I A T E S .  I N C  

THE SIGNIFICANCE OF THE PVSC OVERFLOWS 

The scope of work for evaluating the significance of the PVSC 

overflows contemplated the utilization of the State of Hew Jersey, Department 

of Environmental Protection computer model developed by "Teledyne", to 

determine the impact of the overflows on the Lower Passaic River. The model 

is used for the prediction of dissolved oxygen profiles under the various 

loading conditions within the Lower Passaic River and Newark Bay estuarine 

system. A copy of the Teledyne model was obtained and reviewed. It was 

found to be a two-dimensional, steady state model which is not adaptable 

to the multiple intermittent and irregular (weather dependent) inputs of the 

Passaic Valley overflow system, and therefore, could not accurately predict 

the dissolved oxygen profile in the complex estuarine system. 

It is recommended that the New Jersey Department of Environmental 

Protection develop a dynamic model to study the impact of the Passaic 

Valley Sewerage Commissioner's overflows on the Lower Passaic River and 

the associated estuarine system. In the meantime, it is recommended that a 

comprehensive data gathering effort be undertaken to supplement the extensive 

information gathered by the Passaic Valley Sewerage Commissioners to more fully 

relate the significance of the PVSC overflows on the Lower Passaic River and 

. ewarK. Bay estuarine complex. This study should examine the interrelationship 

or the various chemical and biological parameters to the physical dynamics 

of the system (ie. , stream flow and tidal cycle). The data developed could 

be used in the model developed for the Lower Passaic River Basin area. In 

this manner, the impact of the Passaic Valley overflows may be able to be 

2 0 8  
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fully understood. 

The present contract with the Passaic Valley Sewerage Commissioners 

does not provide for this level of effort to determine the associated im

pact of the overflows. It appears logical that this effort could be 

effectively administered in an areawide wastewater management study 

(PL—92:500, Sec. 208) and/or the northeast water quality management study 

(PL-92:500, Sec. 303e). 

Investigations undertaken in the overflow study have yielded 

information which will be useful as an input into the computer model to 

be developed if the recommendations of this study are carried out. As a 

result of these studies, the B0D5 load discharged to the Passaic River 

from the overflows has been determined. It was found that approximatelv 

4,800 tons of B0D5 were discharged from the overflows to the Passaic River 

during the year of study, October, 1974 to September, 1975 (Table 7). The 

PVSC treats approximately 123,911 tons of B0D5 per year at the wastewater 

treatment facility. This figure is based upon a BOD^ concentration of 

319 mg/1 and an average daily flow of 255 MGD (most recent STP data 

extracted from PVSC, March 1975 - March 1976). Consequently, the load 

discharged to the river from the overflows is equivalent to approximate !•-

3-9% of the BOD- load received by the treatment plant on a yearly basis. 

It must be kept in mind that the load, discharged to the Passaic River 

is mtermintant, occuring only during periods of rainfall, and terminer: ::g 

when rainfall ceases. During the year of study the overflows functioned 

84 times for a duration never exceeding six hours. 

209 



I . S O N  r  K I J - L A  M  A S S O C I A T E S .  I N C  

It becomes evident that under such conditions of discharge 

to the river, simplistic approaches will not yield meaningful results. 

It is strongly recommended that studies be undertaken either 

under the auspices of Sec. 208 or 303e of PL 92-500 to develop the required 

mathematical models to accurately predict the impact of the overflows 

on the lower Passaic River and estuarine complex. 

210 
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TABLE 7 

POLLUTION LOAD FROM PVSC OVERFLOWS 

Month/Yr. 

Oct. /74 

Nov. /74 

Dec. /74 

Jan. 115 

Feb. /75 

Mar. /75 

Apr. /75 

May /7 5 

June /7 5 

July /75 

Aug. 115 

Sept./75 

Total Rainfall 
(Inches) 

2.22 

0.85 

5.15 

4.53 

3.02 

3. 11 

2.77 

4.15 

8.27 

9.04 

3.20 

8.43 

54.74 

BOD,, to River 
from 

Overflows 
(Tons) 

184.9 

35. 1 

456.0 

353.9 

242.4 

277.5 

229.6 

242.3 

771.6 

908.6 

264.6 

838.5 

4,805.0* 

Total yearly load contributed from overflows located in PVSC 
combined sewer areas 

Rainfall Data for Newark Airport 

211 
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E L S O N  T .  K I L L A M  A S S O C I A T E S .  I N C .  

appendix 
overflow chamber 

bench mark cross-reffrfmrit 

npdes no. 

harrison-kearny area: 
008/e-001 ~ 
OIO/H-OOl 
011/H-002 
012/H-003 
013/H-004 
014/H-005 
015/H-006 
016/H-007 
019/K-003 
020/K-004 
021/K-005 
022/K-006 
023/K-007 
024/K-008 
025/K-009 
026/K-010 
newark area: 
028/n-001 
029/n-002 
030/n-003 
031/n-004 
032/n-005 
033/n-006 
033/:;-005c 
034/n-0c7 
035/27-008 
c36/::" -009 
037/:;-oio 
038/n-011 
039/n-012 
040/n-013 
041/n-014 
074/u-001 

overflow LOCATION 

Central Avenue, E. Newark 
New (Hamilton)Street, Harrison 
Cleveland Street, Harrison 
Harrison Avenue, Harrison 
Dey Street, Harrison 
Middlesex Street, Harrison 
Bergen Street,Harrison 
Worthington Avenue, Harrison 
Bergen Avenue, Kearny 
Nairn Avenue, Kearny 
Marshall Street, Kearny 
Johnston Avenue, Kearny 
Ivy Street, Kearny 
Bergen Avenue, Kearny 
Tappan Street, Kearny 
Dukes Street, Kearny 

b.m, no. 

Verona Avenue, Newark 
Delavan Avenue, Newark 
Herbert Place, Newark 
Third Avenue, Newark 
Fourth Avenue, Newark 
Clay Street, Newark 
Passaic Street, Newark 
Orange Street, Newark 
Bridge Street, Newark 
Rector Street, Newark 
Saybrook Place, Newark 
City Dock, Newark 
Jackson Street, Newark 
Polk Street, Newark 
Freeman Street, Newark 

KEARNY-XORTH ARLINGT0NS^°"4RiVer °Utlet' Newark 

017/K-001 Stewart Avenue, Kearny 
Washington Avenue, Kearny 
Woodward Avenue, Rutherford 
Pierrepont Avenue, Rutherford 
Rutherford Avenue.Rutherford 

018/K-002 
071/R-001 
072/R-002 
073/R-003 

1264 
1264 
1264 
1264 
1264 
1264 
1264 
1287 
1261 
1261 

1261 
1264 
1291 
1291 
1291 
1291 

1252 
1252 
1252 
9660a 
9660a 
9660a 
9660a 
9658 
9658 
9655 
9655 
9655 
rv1102 
rv1102 
rv1102 
1252 

1279 
1279 
rv14 
rv14 
rv14 

a-l K L L  r\ U ( 04° 
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APPENDIX 
OVERFLOW CHAMBER 

BENCH MARK CROSS-REFERENCE 
(Continued) 

•»"?DES. NO. 

003 
:o4 

. 006 

C-.ARF I ELD-WALL INGTON 
009/G-001 
C27/L-001 
C69/Q-001 
C70/Q-002 
005 
PATERSON AREA: 
042/P-001 
043/P-002 
044/P-003 
045/P-004 
046/P-005 
047/P-006 
048/P-007 
G49/P-008 
•350/P-009 
OSl/P-010 
052/P-011 
•053/P-012 

054/P-013 
055/P-014 

056/P-015 
0 57/P-016 
: 58/P-017 
059/P-O18 
060/P-019 
061/P-020 
062/P-O21 
063/P-022 
064/P-O23 
065/P-024 
066/P-025 
067/P-O26 
068/P-027 
007 

OVERFLOW LOCATION 

Yantacaw Street, Clifton 
Yantacaw Pump Station, Clifton 
North Arlington Chamber & Syphon, 
North Arlington 

-PASSAIC BRANCH: 
Garden State Paper Company,Garfield 
Lodi Force Main, Wallington 
Passaic Tail Race, Passaic 
Dundee Island, Passaic 
Wallington Pump Station, Passaic 

B.'M. NO. 

1279 

Curtis Place, Paterson 
Mulberry Street, Paterson 
West Broadway, Paterson 
Bank Street, Paterson 
Bridge Street, Paterson 
Montgomery Street, Paterson 
Straight Street, Paterson 
Franklin Street, Paterson 
Keen Street, Paterson 
Warren Street, Paterson 
Sixth Avenue, Paterson 
East Fifth Street & Fifth Avenue 
Paterson 

East 11th Street, Paterson 
East 12th Street & 4th Avenue, 
Paterson 

S.U.M. Park, Paterson 
N. West Street, Paterson 
Arch Street, Paterson 
Jefferson Street, Paterson 
Stout Street, Paterson 
N. Straight Street, Paterson 
Bergan Street, Paterson 
Short Street, Paterson 
Second Avenue, Paterson 
Third Avenue, Paterson 
10th Avenue & 33rd Street,Paterson 
20th Avenue,Paterson 
Market Street, Paterson 
Hudson Street, Paterson 

Assumed Datum 

11A 
11A 
11A 
11A 
6A 
4 A 
3A 
2 A 
2 A 
1 

8 
10 

14 
19 

69 
11A 
6A 
6A 
6A 
3A 
68 
68 
26 
27 
38 
55 
58 
6A 

A-2 
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E L S O N  T  K I L L A M  A S S O C I A T E S ,  I N C .  

APPENDIX 

NOTE: 

OVERFLOW CHAMBER 
BENCH'MARK CROSS-REFERENCE 

(Continued) 

All Bench Mark elevations as listed in this Appendix were 

increased by a factor of 100.00 feet to obviate the appearance 

of negative invert elevations on The Plan and Profile drawings 

in the Individual Overflow Reports. 

A-3 
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APPENDIX 
NEW JERSEY GEODETIC CONTROL SURVEY BENCH MARKS 

B-M. -O' DESCRIPTION 
RV• I- At Rutherford, Bergen County, at the north

east corner of the intersection of Van Ness 
and Park Avenue,.50 feet southwest of the 
southwest corner of the residence at 338 Park 
Ave., 27 feet east of the center line of Van 
Ness Ave., 24 feet north of the center line 
of Park Ave., and in the top of the concrete 
curb. A standard monel-raetal rivet. 

RV, 1102 At Newark, Essex County, about 50 feet north 
of the north curb of Raymond Blvd., at the 
Jackson Street approach to the bridge over 
the Passaic River, on the southeast corner of 
the concrete base of the second concrete 
pier north of the Boulevard; 0.25 feet north 
of the south face, and 0.31 feet west of the 
east face, of the base. A standard monel-
metal rivet. 

ELEVATION 
77.959 

10.126 

1252. At Newark, Essex County, a standard U.S.C. & 
G.S - & S.S bronze disk, stamped "1252" and 
set in the top of a concrete post, level with 
the ground surface; on the southwest corner of 
Verona Avenue, and Riverside Avenue (State 
Highway Route 21). This monument is 13.10 
feet south of the south curb of Verona Ave.; 
10.45 feet southwest of pole No. 69857, and 
13.50 feet west of the west curb of Riverside 
Avenue. 

12.440 

1261 

1164 

At Kearny, Hudson County, 7.62 feet east of 
the east curb of Passaic Avenue; 5.50 feet 
north of the north curb of Bergen Avenue; 
6 feet southeast of pole K—61775; and level 
with grade. A standard U.S.C. & G.S. & S.S. 
disk set in concrete. 

Harrison, Hudson County, 9.98 feet south of 
the curb of Harrison Avenue, about 300 feet 
east of the east end of the Bridge Street 
bridge over the Passaic River, 13.56 feet 
southwest of pole PS 407-H, and level with 
the sidewalk. A standard U.S.C. & G.S. & 
S.S. disk set in concrete 

9.800 

8.637 Elevatic 
(1939) 
8.490 Revised 
(1940) 

A-4 
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APPENDIX 
NEW JERSEY GEODETIC CONTROL SURVEY BENCH MARKS 

(Continued) 
• ::0. DESCRIPTION ELEVATION 
1279 Kearny, Hudson County, on the west side of 50.834 

Passaic Avenue, about 25 feet south of the 
tracks of the Erie Railroad; 17.55 feet east 
of the southeast corner of the West Arlington 
station; 5.59 feet southwest of a concrete 
wall which runs parallel to and south of the 
tracks; and level with grade. A standard U. S. C. 
and G. S. and S. S. disk, set in concrete. 

1287 Harrison, Hudson County, at the southwest corner 15.322 
of Harrison Avenue and Worthington Avenue, flush 
with the ground, 63.70 feet south of the southwest 
corner of the intersection, 64.22 feet north of the 
northeast corner of the brick building on the south
west corner of the intersection. 

1291 Kearny, Hudson County, at the southwest corner of 9.689 
Schuyler Avenue and Hoyt Street, flush with the 
ground surface, 48.96 feet south of the corner, at 
the entrance of a frame building at 141 Schuyler 
Avenue on the northwest corner of the intersection; 
8.02 feet south of a cross cut on the south curb of 
Hoyt Street, and 8.57 feet west of a cross cut on the 
west curb of Schuyler Avenue. A standard U.S.C. and 
G. S. and S, S. disk, set in concrete. 

9655 

9b 5 8. 

Newark, Essex County, at the easterly side of the ^ 6g3 
intersection of McCarter Highway and East Park 
Street, flush with the ground surface; 37.95 
feet east of the center line of McCarter High
way; 31.70 feet northeast of pole number 846 HM; 
78.40 feet southeast of king bolt on fire hydrant; 
2.14 feet northeast of hole drilled in easterly 
curb of McCarter Highway, and 1.59 feet southeast 
of hole drilled in curb of McCarter Highway. A 
standard N.J.G.C.S. disk, set in concrete. 

Newark, Essex County, a standard N.J.G.C.S. disk. 9^4 
set in concrete flush with the curb. This 
monument is located 27.75 feet east of the 
centerline of McCarter Highway, 74.40 feet north 
of a cross on hydrant; 12.59 feet south of tack 
in pole; 2.22 feet northeast of a drill hole 
in the curb, and 2.64 feet southeast of drill hole 
in curb. 

A-5 
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APPENDIX 
NEW JERSEY GEODETIC CONTROL SURVEY 3ENCH MARKS 

(Continued) 
B.M. NO. DESCRIPTION ELEVATION 
S660A Newark, Essex County, a standard N.J.G.C.S. 19.85], 

disk set in concrete sidewalk. At the northeast 
corner of the intersection of Route 21 and 
East Mill Street; 7.4 feet northeast of the 
northeast corner of the catch basin on the 
northerly corner of the intersection; 27.4 
feet northwest of the southwest corner of 
a two-storv brick office building, and 54.0 feet 
southwest of the northeast corner of a two-
story brick factory. 

A-6 
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APPENDIX 
PAUL J. EMILIUS & ASSOCIATES BENCH MARKS, PATERSON 

B.M, No. DESCRIPTION ELEVATION 

1 The "arrow" on top of the fire hydrant 55.107 
at the northeast corner of River St., 
and Warren St.. 

2A The "arrow" on top of the fire hydrant at 49.199 
the southeast corner of River St., and 
Franklin St. 

3A The "0" in word "Corey" on top of the fire 45.987 
hydrant at the southeast corner of River St., 
and Straight St. 

4A The "arrow" on top of the fire hydrant on the 43.777 
southeast corner of River St., and Montgomery 
St. 

6A The "arrow" on top of the fire hydrant on 44.454 
the east side of River St., in front of 
Building Y/164. 

8 The northwest corner of catch basin head on 46.214 
the west side of 5th St., at the intersection 
with 6th Ave. 

10 The "arrow" on top of the fire hydrant on the 43.154 
east side of 5th St., in front of Building 
#19 (Tenneco Chemical Company). 

11A The "arrow" on top of the fire hydrant at the 49.703 
southeast corner of River St., and West 
Broadway. 

14 The "arrow" on top of the firs hydrant at the 54.492 
northeast corner of 5th Ave., and East 11th 
St. 

19 The "arrow" on top of the fire hydrant at the 67.473 
northeast corner of River St., and 16th St. 

26 A railroad spike in pole #PS 7856P, on the 40.140 
east side of McLean Boulevard. 

27 The northeast corner of catch basin head at 39.173 
the southwest corner of McLean Blvd., and 
3rd Ave. 

A-7 

K L L O 1 0 4 9 9  



E L S O N  T .  K U L A M  A S S O C I A T E S ,  I N C .  

APPENDIX 
PAUL J. EMILIUS & ASSOCIATES BENCH MARKS, PATERSON 

B.M. No. DESCRIPTION 

38 The "arrow" on top of the fire hydrant in 
the median on McLean Blvd., opposite East 
33rd St. 

ELEVATION 

47.047 

55 The northwest corner of catch basin head 
on the east side of McLean Blvd., in front 
of the Coca-Cola Bottling Company. 

58 The southeast corner of catch basin head 
on west side of McLean Blvd., at inter
section of Market St. 

41.976 

42.295 

68 The southwest bolt on plate of last guard 
rail post at southwest end of bridge at 
Hillman St. 

44.726 

69 Southerly side of rim of P.C.S. manhole 
behind northeast corner of animal shelter. 

67.625 

f. 
A-8 
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Ml IN TH October 
SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1974 

CD 
cr. 
Cr; 
O 

F1 ow Amount 
n.-iv \ver;iK« • i)ur i nfc of 
of Flow Hai nt a 1 1 Ka i nt a 

o.ili- Week (MCD) (MCD) ( I PC'-'H 

1 Tu 260 
•) W 251 360 T 
3 Th 253 
4 F 243 
5 s 218 
6 S 205 
7 M 231 
8 Tu 236 
9 W 235 
10 Th 2 34 
11 F 232 
12 s 213 
13 s 194 230 T 
14 M 230. 
15 Tu 295 340 0.20 
16 W 264 380 1.90 
17 Th 223 
18 F 246 
19 S 223 
20 S 202 
21 M 238 
22 Tu 236 
23 W 237 
24 Th 236 
25 F 240 365 0.08 
26 S 223 
27 S 198 
28 M 227 
29 Tu 238 
30 W 239 320 T 
31 Th 244 331 0.04 

. , TIMES OF BYPASS VALVE ACTION. BY LOCATION 
South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St. Saybrook PI 
Interceptor Newark Newark Newark Newark Newark Newark 

N,'w'"k (074/U-OOI) (039/N-012) (036/N-009) (033/N-006) WQ/N-013) (037/N-0IQ1 
Closed Open Closed Open Closed Open Closed Open 

(Times of Day: 24-Hour Clock) 
Closed Open Closed Open Closed Open 

Herbert PI., 
Newark 
(030/N-003) 

Fourth Ave., Freeman St. 
Newark Newark 

(032/N-005) (Q41/N-014) 
Closed Open Closed Open Closed Open 

100 1100 
2000 2200 

900 400 1000 1000 
2100 2100 2200 2100 

400 
2000 

400 1000 
2000 2 loo 

2.22 (Total) 



MONTH: November 
SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1974 

f" 
CO 

o 
c„n 

linv Average Pur i tig of 
.if F J ow R.i i n t a 1 | Kai nfa I 

Pali' Week (MOD) (MOD) (I nrhp-:' 

1 
2 

F 
S 

241 
215 

3 s 199 230 0.01 
4 M 238 340 T 
5 Tu 250 326 0.04 
6 W 238 335 0.01 
7 Th 238 
8 F 240 
9 S 213 
10 S 197 
11 M 232 
12 Tu 283 312 0.40 
13 U 241 352 0.05 
14 Th 244 
15 F 234 350 0.02 
16 S 204 
17 S 194 
16 M 231 
19 Tu 244 
20 W 262 357 0.28 
21 Th 251 317 0.02 
22 F 231 
23 S 217 
24 S 192 
25 M 234 330 0.02 
26 Tu 242 
27 U 238 
28 Th 188 
29 F 195 
30 S 192 

ilMfcb Uf 151 FASS VALVE ACTION. BY LOCATION 
South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook PI Herbert Pi Fn.iri-i, A« k--

H?W Am°"nL Interceptor Newark Newark Newark Newark Newark Newark Newark " Newark' Newark " 
_JlS-2l!s (07VU-001) (039/N-012) <03_6/N-009) (033/N-006) (M0/N-013) (037/N-010) fmn/N-nnn rn"" 
Closedjjpen Closed Open Closed Open Closed Open dosed Open Posed Open Closed Open Closed One.; Closed Open 

(Times of Day: 24-Hour Clock) ' 

2400 
300 200 700 

1800 2100 
1700 1900 

0.85 (Total) 



MONTH: December 
SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1979 

CD 
O 

CJ~. 

CD 
<D-1 

I'eak 
F1 ov Amount 

l);iv Average I'llr i ng of 
of Flow Ka i nf a 1 1 Ka i nf a11 

!>ate Week (MCI)) (MOD) ( i> 

1 S 271 373 0.45 
2 M 270 383 1.60 
3 Tu 236 
4 W 240 
5 Th 248 
6 F 237 
7 S 232 355 0. 18 
H S 262 402 1. 17 
9 M 247 
10 Tu 253 
11 W 243 
12 Th 243 
13 F 241 
14 S 212 
15 S 203 
16 M 310 370 1. 35 
1 7 Tu 263 
18 W 254 
19 Th 259 
20 F 254 
21 s 219 
22 s 204 
23 M 225 
2 4 Tu 213 
25 W 208 319 0.30 
26 Th 218 
27 F 221 
28 S 212 
29 S 190 
30 M 225 
31 Tu 240 343 I. 10 

TIMES OF BYPASS VALVE ACTION. BY LOCATION 
South Side Union Outlet .Jackson Ave., Rector St., Clay St., Polk St., Saybrook PI., Herbert PI., Fourth Ave Freeman St 
lute rieptor Newark Newark Newark Newark Newark Newark Newark Newark * Newark 
... ""i";" (079/11-001) (039/N-012) (036/N-009) (033/N-006) (090/N-013) (037/N-010) (030/N-003) (032/N-nnsj foii/u-n./,. 
Closed pen Closed Open Closed Open Closed Open Closed Open Closed Open Closed On-n Closed Open Closed Open n„»,i nr_„ 

(Times of Day: 24-Hour Clock) ~ 

2300 2300 
1200 1900 600 500 100 800 600 600 100 100 600 

900 900 900 1000 800 800 9 0 0  

1200 1900 1200 1900 1300 1300 1900 1500 1300 1900 
200 900 ' 800 800 900 900 800 'too 

1200 2200 1100 1300 1200 1100 1300 1100 1100 1 3 0 0  
200 1000 900 800 900 900 800 4un 

WOO 2100 

5.15 (Total) 



SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975 

TIMES OF BYPASS VALVE ACTION, BY LOCATION 
Peak South Side' Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook PI. 
F1 i »w Amount Interceptor Newark Newark Newark Newark Newark Newark 

h.iv Average During 
Rninfal1 

of Newa rk (074/U-001) (039/N-012) (036/N-009) (033/N-Q06) (040/N-013) (037/N-010) 
of F1 aw 

During 
Rninfal1 K.i i nl .i 1 1 Closed Open Closed Onen Closed Open Closed Open Closed Open Closed Open Closed Open 

It f Week (MOD) (MOD) ( 1 ne-iM-;) (Times of Day: 24-Hour Clock) 

1 W 195 315 0.25 
2 Th 220 
3 F 232 330 0.02 
A S 202 
5 S 193 
6 M 285 320 0.14 
7 Tu 257 340 0.41 800 1100 
8 W 286 330 0.05 
9 Th 263 342 0.67 000 1300 600 1300 
10 F 262 
11 S 222 320 0.08 
12 S 2 3A 
13 M 264 343 0.77 900 1100 1000 1100 
1A Tu 253 700 900 900 900 
15 W 251 
16 Th 253 
17 F 252 
18 S 250 391 0.73 1500 1600 1500 1600 
19 S 254 357 0.17 2200 500 700 600 700 
20 M •253 369 0.05 800 
21 Tu 258 
22 W 256 
23 Th 254 
2A F 265 
25 S 286 334 0,64 
26. s 219 
27 M 258 
28 Tu 239 
29 U 263 342 0.55 1600 700 1100 700 1200 600 1600 700 1100 
30 Th 255 900 
31 F 203 

Herbert PI. , 
Newark 
(030/N-QQ3) 
Closed Open 

Fourth Ave., Freeman St., 
Newark Newark 

(032/K-005) N-O t A) 
Closed Open Cloned Open 

600 1300 600 1300 

1000 1000 1100 
800 800 900 

1500 1500 1600 
600 600 hOU 

600 1500 1500 

O 

CD 

C" 

CD 



MONTH: Fehruar>r 

SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975 

cr 

cr; 
O 
f Fl 

P e a k  
K1 ow 

Dav Average During o f  
o f  K1 ow Ra i nfa 11 Ka i nfa 

I'.ltl Week (MCU) (MCD) ( 1 pc'it" 

1 S 210 
2 S 219 
3 M 251 
4 Tu 250 
5 W 273 345 0.48 
6 Th 279 
7 F 251 
8 S 221 
9 S 207 
10 M 238 
11 Tu 245 
12 U 244 337 0.62 
13 Th 254 
14 F 251 
15 S 228 
16 S 227 
17 M 256 358 0.20 
18 Tu 275 335 0.02 
19 W 257 .330 0.15 
20 Th 249 
21 F 248 
22 S 228* 
23 S 228* 361 0.40 
24 M 322 383 1.15 
25 Tu 277 
26 W 268 
27 Th 263 
28 F 257 

South Side 
Interceptor 

Newark 
Closed Open 

Union Outlet 
Newark 
(074/U-001) 

Jackson Ave. 
Newark 

(039/N-012) 
Closed Open Closed Open 

Rector St., Clay St., 
Newark Newark 

(036/N-009) (033/N-006) 
Closed Open Closed Open Closed Open Closed Open 

Polk St., 
Newark 

(040/N-013) 

Saybrook PI. 
Newark 

(037/N-010) 

(Times of Day: 24-Hour Clock) 

Herbert PI., 
Newark 
(030/N-003) 
Closed Open 

Fourth Ave., Freeman St., 
Newark Newark 

(032/K-005) (041/N-0H) 
Closed Open Closed Open 

2100 

500 500 500 
500 

500 
600 600 600 

3.02 (Total) 

*Estimated value—no reading available 



SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975 
MONTH: March 

TIMES OF BYPASS VALVE ACTION, BY LOCATION 
IV.ik South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook PI., Herbert PI., Fourth Ave., Freeman :,t 
Flow Amount interceptor Newark Newark Newark Newark Newark Newark Newark Newark ' Newark 

AvoruRo llurlns of Newark (0.74/11-001) (039/N-012) (036/N-009) (033/Ne006) (040/N-013) (037/N-010) (030/N-003) (032/N-005) (OA l/N • 0 I 
'  '  "  . . . . . .  . . . . . . .  Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed~Oyuin""TT.rsed 7w 

(Times of Day: 24-Hour Clock) ~ 
F1 i»w Ra i nt a 11 Ka i nt'a 1 1 

">.1U- Week (Mon) (MOD) (I PC'H":) 

1 S 233 
2 s 2 1 3  
3 M 253 
4 Tu 253 
5 W 255 
6 Th 247 
7 F 249 
8 S 218 
9 S 205 
10 M 240 
1 i Tn 236 
12 U 274 385 0.62 
13 Th 244 
14 F 257 342 0.35 
15 S 252 
16 s 210* 
17 M 237 
18 Tu 250 
19 W 292 390 0.85 
20 Th 286 390 0.55 
21 F 259 
22 s 248 350 

o
 

©
 

23 S 215 
24 M 291 360 0.19 
25 Tu 264 
26 W 261 
27 Th 256 
28 F 225 
29 S 257 300 0.07 
30 S 239 302 0.38 
31 M 248 

1600 1900 1800 I?88 1800 1600 1600 1800 
1400 700/1900 900 900 1300 900 1300 1200 

3.11 (Total) 

* Estimated value-no reading available 



MONTH: April 
SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975 

Flow Amount 
h.tv Ave ram* I'ur i ni; of 
.»f K I ov Ra i ni a 1 1 Kni nf a 

Hate W^k (•MOD) (MOD) (1 pc'H* 

1 Tu 2 59 
2 W 268 
3 Th 282 395 0.75 
4 F 252 
5 S 2 30 
6 S 225 
7 M 251 
8 Tu 250 
9 U 247 
10 Th 246 
1 1 F 246 
1 2 S 222 
13 S 207 
14 M 2 36 
15 Tu 259 312 0.14 
16 W 244 306 0.01 
17 Th 243 
18 F 245 322 0.01 
19 S 214 240 0.03 
20 s 193 
21 M 221 
22 Tu 2 39 
23 W 274 333 0.04 
24 Th 307 375 1.34 
25 F 290 367 0.41 
26 S 219 375 0.04 
27 s 197 
28 M 239 
29 Tu 245 
30 U 242 

South Side 
Interceptor 

Newark 

TIMES OF BYPASS VALVE ACTION. BY LOCATION 
Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook PI., 
Newark Newark Newark Newark Newark Newark 
(074/11-001) (039/N-012) (036/N-009) (033/N-006) (040/N-013) (037/N-010) 

Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Ooen 
(Times of Day: 24-Hour Clock) 

Herbert PI. , 
Newark 
(030/N-003) 

Fourth Ave., 
Newark 

(032/N-QQ5) 
Closed Open Closed Open 

Freeman St., 
Newark 

(041/N-014) 
Closed Open 

2100 700 2000 1000 900 2300 900 1700 1000 900 2400 
000 

800 800 900 24UU 

2000 2200 300/2200 700 
**000 200 2400 700 
100 800 

400 
200 

900 
900 

300 
200 

800 
800 

400 
200 

800 
900 

r_ 
CD 
___S 

CT-

U~ 
CD 

2.77 (Total) ** Interceptor action also at 
2100 - 2300 



SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975 
MoNTH: May 

P e a k  
K1 c >w 

H.tv Average Muring of 
of F1 ow Ka i nfa 1 1 Ka infa1 

>.lt «• Week (MOD) (MOD) 11 nc'»e» 

1 Tli 246 
2 F 262 350 0. 12 
3 S 219 
4 S 296 370 0.97 
5 M 244 355 0.08 
6 Tu 283 370 0.21 
7 W 259 
8 Th 254 
9 F 245 
10 
11 

s 
s 

212 
199 

12 M 299 340 0.20 
13 Tu 304 380 1.32 
14 W 284 
15 Th 315 
16 F 298 390 0.63 
17 S 241 
18 S 219 
19 M 251 
20 Tu 252 
21 W 268 355 0.08 
22 Th 253 
2 3 F 255 
24 s 223 
25 S 190 313 0.32 
26 M 207 
27 Tu 249 
28 W 254 
29 Th 240 
30 F 262 325 0.22 
31 S 270 

S o u t h  S i i J e  
Interceptor 

Newark 
Closed Open 

Union Outlet 
Newark 
(074/U-001) 

Closed Open 

TIMES OF BYPASS VALVE ACTION, BY LOCATION 

Jackson Ave., Rector St.* Clay St., Polk St., Saybrook Pl.t 

Newark Newark Newark Newark Newark . 
(039/N-012) (Q36/N-009) (033/N-006) (040/N-013) (037/N-010) 
Closed Open Closed Open Closed Open Closed Open Closed Open 

(Times of Day: 24-Hour Clock) 

Herbert PI., Fourth Ave., Freeman St., 
Newark Newark Newark 
(030/N-003) (032/N-QU5) (041/N-U14) 
Closed Open Closed Open Closed Open 

1800 2100 
100 

2100 
100 2000 2300 

000 900 
2200 2200 

800 900 

600 500 

4.15 (Total) 

c:;> 

o c.r. 
Siii? 



.ver; 
' I ow 
MOD; 
231 
2 54 
252 
267 
332 
289 
242 
211 
256 
263 
287 
353 
290 
247 
216 
284 
275 
278 
303 
274 
239 
206 
262 
292 
272 
262 
259 
247 
217 
244 

SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975 

I V a k  
Plow Amount 

D u r i n g  o f  
R . i  i n f i l l  K n  i  n t . » 1 1  
(MOD) ( In, 

South Side Union Outlet Jackson Ave 
Interceptor . Newark Newark 

Newark (074/U-001) (039/N-012) 

TIMES OF BYPASS VALVE ACTION, BY LOCATION 
Rector St., Clay St., Polk St., Saybrook PI., Herbert PI., 

Newark Newark Newark Newark Newark 
(036/N-009) (033/N-006) (040/N-013) (037/N-010) (030/N-003) 

Closed Open 

200 800 

Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open 
/TJ C t\. *»7. II Pi t- \ 

500 1100 

(Times of Day: 24-Hour Clock) 

700 1700 700 1600 

405 
363 

240 
355 

1:37 
0.98 

2000 2100 2000 2000 2200 
1500 2000 1500 300/2400 100/1600 900 100/1700 900 1500 1100 100/1600 800 100/1700 900 1700 1100 

200 100 800 200 100 800 

428 
340 

1 . 8 1  
0.04 

1000 1300 1000 1100 1100 1000 1000 1100 1100 
800 1500 1400 900 1500 1400 2100 

365 0. 10 1600 2100 

380 0.81 1600 2300 

355 0.36 

385 
350 

0.75 
0.45 

1700 1900 



MONTH: duly 

SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUKPINC STATION-1975 

South Side Union Outlet Jackson Ave., 
TIMES OF BYPASS VALVE ACTION, BY LOCATION 

Rector St., Clay St., Polk St., Saybrook PI. Herbert PI., Fourth Ave., Freeman St.. 
F1 nw Amount Interceptor Newark Newark Newark Newark Newark Newark Newark Newark Newark 

[lav Average Our i ng of Newark (07A/U -001) (039/N-012) (036/N-009) (033/N-006) (0A0/N-013) (037/N-010) (030/N--003) (032/N-005) (0A1/N-01A) 
of K1 nw Rn i nfa 11 Kai nf all Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open 

Hate Week (MCD) (MCD) (1 ncl>f ) (Times of Day: 2A-Hour Clock) 

1 T 2A8 
9 W 252 
3 Th 237 350 0. 18 
A F 185 500 1300 500 1200 A00 1200 500 1300 600 1300 A00 1200 500 1300 
5 S 189 
6 S 227 362 0. 1A 
7 M 197 800 2100 900 2200 900 2200 800 2200 900 2200 900 2200 1000 2300 800 2200 900 2200 
8 Tu 233 1300 1500 

800 

9 W 28A A50 0.20 1800 2000 1700 2200 2000 1900 1800 1900 1900 2000 1800 1900 
10 Th 2A3 300 300 200 300 300 200 200 300 
I 1 F 239 
1.2 S 215 315 0. 12 
13 S 283 A00 2.57 1100 1500 1100 1A00 1A00 1200 1A00 1A00 1200 1100 1A00 
1A M 337 AL3 1.A8 1200 1200 900 1200 1000 1100 900 1200 900 1100 900 
15 Tu 290 AA0 1.55 700 
16 W 267 

700 
1600 1700 1700 1700 

17 Th 317 900 900 800 900 800 
18 F 293 
19 S 250 
20 S 279 290 0.30 
2! M 292 A 30 0. AO 100 A00 100 500 
22 Tu 288 
23 U 285 
2A Th 33A 350 0.20 100 
25 F 32A 508 1.90 100 2000 

100 
1A0O 300 1A00 200 1A00 200 1500 300 LAOO 200 1A00 300 1500 200 1A00 300 1AOO 

26 S 275 
100 2000 

27 S 2AA 
28 M 272 
29 Tu 267 
30 W 259 
31 Th 268 

9.OA (Total) 



SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975 
Mi IN Til: August 

CD 
-V 

Avoragi 

P e a k  
F1 ow 

Poring 
Amount 

of 
nf F1 ow Rainfal1 Rainfal 

Pate '•••'eek (MOD) (MGD) (1 nr'ip-

1 F 278 
2 s 275 
3 s 278 
4 M 294 
5 Tu 313 385 0.20 
6 W 331 
7 Th 269 615 0.50 
8 F 281 320 0.25 
9 S 252 
10 S 212 
11 M 274 
12 Tu 280 
13 W 266 330 n. 10 
14 Th 271 
15 F 255 
16 S 265 
17 s 213 
18 M 267 
19 Tu 265 
20 W 251 
21 Th 251 
22 F 268 
23 S 226 
24 S 305 400 1.35 
25 M 335 400 0.40 
26 Tu 311 370 0.40 
27 W 292 
28 Th 277 
29 F 278 
30 S 240 
31 s  206 

TIMES OF BYPASS VALVE ACTION. BY LOCATION 
South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook PI., Herbert PI,, Fourth Ave., Freeman St. 
Interceptor Newark Newark Newark Newark Newark Newark Newark Newark Newark 

Newark (074/U-001) (039/N-012) (036/N-009) (033/N-006) (040/N-013) (037/N-010) (030/N-003) (032/N-005) (OA 1/N-01A) 
Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed"ien 

(Times of Day: 24-Hour Clock) 

1700 1800 

2400 2400 2400 2400 
2300 700 800 900 800 

500 

3.20 (Total) 

ITi 



MONTH: September 
SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-197S 

O 

0 
(jr. 
—A 

1 o 

Peak 
F1 ow Amount 

Dav Average Our 1ng of 
of F1 ow Ra infa 11 Ra i nfal 

Date Week (MOD) (MGD) (I pr!»p^ 

1 M 203 
2 Tu 252 
3 W 260 
4 Th 255 
5 F 257 
6 S 222 
7 s  204 
8 M 264 
9  Tu 259 
10 W 265 
11 Th 260 340 T 
12 F 290 370 0.20 
13 S 230 
14 S 201 
15 M 246 
16 Tu 251 
17 W 255 
18 Th 271 
19 F 293 360 0.40 
20 S 244 360 T 
21 S 246 360 0.85 
22 M 338 335 0.18 
23 Tu 356 395 2.22 
24 W 351 415 1.63 
25 Th 348 405 1.15 
26 F 389 440 1.45 
27 S 343 385 0.35 
28 S 336 
29 M 318 
30 Tu 308 

South Side 
Interceptor 

Newark 

Union Outlet 
Newark 
(074/U-001) 

Jackson Ave., 
Newark 

(039/N-012) 

Rector St., 
Newark 

(036/N-009) 
Closed Open Closed Open Closed Open Closed Open 

Clay St., 
Newark 

(033/N-Q06) 
Closed Open 

Polk St., 
Newark 

(040/N-013) 
Closed Open 

Saybrook PI., 
Newark 

(037/N-010) 

Herbert PI., 
Newark 
(030/N-003) 

(Times of Day: 24-Hour Clock) 
Closed Open Closed Open 

Fourth Ave., FreemanSt., 
Newark Newark 

(032/N-005) (041/N-014) 
Closed Open Closed Open 

000 

1400 

300 000 300 300 300 

1000 
1000 

1100 1000 1100 1000 1100 1000 1100 

8.43 (Total) 



APPENDIX 

NOTE: 

Seventy-three individual Overflow Reports are bound separately, 

by geographical area, as follows: 

A r e a  - N u m b e r  o f  R e p o r t s  

Paterson Area Overflows 28 
Clifton-Passaic-Rutherford Area Overflows 13 
Newark Area Overflows 16 
Kearny-Harrison-East Newark Area Overflows 16 
Total: 73 

A-21 


